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• United Air Lines will shortly place in sen-ice sixty 
of the World's Fastest Multi-Motored Planes. These 
low-wing all-metal Boeing monoplanes carry ten pass- 
engers, mail and express, at a top speed of 175 m. p. h. 
and a cruising speed of 155 m. p. h. They will cruise 
from eoast-lo-coast in less than twenty-four hours, from 
Chicago to New York in five hours, and will be flown 
on other divisions of United. All planes operating on 
the 6,378 -mile route of United Air Lines — with an 
annual flying mileage, of upwards of 14,000,000 miles 
— use Stanavo Aviation Gasolines, exclusively. 



STANAVO 

AVIATION GASOLINE 
AND ENGINE OIL 


STANAVO SPECIFICATION BO All D. INC. 


Your 

flying training deserves 
the experience of 
UNITED 


W hat is more important to your 
future in aviation than the founda- 
tion you are building at the start ? 

Flying habits that will not “hold up” 
are strangers at the Boeing School. At 
every point Boeing instruction is based 
on facts — the accumulated knowledge 
developed by 50,000,000 miles of air- 
mail and passenger transportation, and 
by the progressive research and con- 
struction methods of such leaders as 
Pratt & Whitney, Hamilton, Chance 
Vought, Sikorsky, Stearman and the 
Boeing Airplane Company. 


All the subsidiaries of “United" are 
affiliates of the Boeing School. Each, 
from an essential part of the industry, 
contributes to the world’s greatest body 
of flying knowledge. Y ou get that knowl- 
edge here in one training — a training 
planned to see you to the top. 

Get the Bulletin. Courses, enroll- 
ment requirements and living conditions 
at the Airport are all described in the il- 
lustrated Boeing bulletin,enabling you to 
make your own advance comparison be- 
tween Boeing standards and any other. 
Mail the coupon today for your copy. 


f REDUCED PRICES NOW ON ALL 
J FLYING COURSES 

[ Next regular enrollment, April 3 


BOEING 

SCHOOL OF AERONAUTICS 


Subsidiary of United Aircraft & Transport Corp. 
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* PARADOX* 


1 HE AIRPLANE today presents a paradox. 
It is our most modern means of transportation. Y et in this ma- 
chine age of production-line manufacture, many planes still are 
built a few at a time by hand methods. ★ Obviously, this retards 
the progress of air transportation. Lower flying costs are need- 
ed — lower costs for operation, inspection, servicing, maintenance 
and part replacements. And these lower costs can come only 
from the greater uniformity, durability and dependability pro- 
duced by modern, straight-line machine manufacture, if That is 
why the Martin plant is, in fact, two plants — one devoted 
exclusively to the building of single, experimental planes; the 
other to the manufacture of planes of approved design by 
the most modern, accurate machine-production methods. 
It is our sincere conviction that nowhere else in the industry 
can aircraft of equal quality be produced at lower cost. 



The Glen ii L. Martin Company 

Baltimore, Maryland, U. S. A. 

Builders of Dependable Aircraft Since 1909 
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Retractable landing gears 


Their advantages and their design for landplanes 


By Richard M. Mock 


T HOUGH retractable landing 
gears for landplanes have only 
come into popular use in the 
last few years, the idea is by 
no means new. In 1876 Penaud and 
Gauchot patented a design of an air- 
plane which had a front landing chassis 
of the wheel type and a tail wheel, all 
retracting into the fuselage to reduce 
the air resistance. However, as far 
as can be learned the idea never took a 
practical form until after the War, when 
Dayton-Wright built a high wing canti- 
lever monoplane for the 1920 Gordon 

flush in the sides of the fuselage. The 
year before Lawrence Sperry built an 
amphibian flying boat which is believed 
to have had the first practical retract- 

However, these were special purpose 
planes. On normal civilian and military 
planes of that time the drag of the land- 
ing gear compared with the total drag 
of the airplane was not sufficient for a 
retractable gear to give enough increase 
in speed to warrant the additional com- 
plication. For the next ten years the 
problem received little attention. Today 
most high-speed planes are "cleaner." 
so that the landing-gear drag is a 
greater proportion of the total. Thus, 
the gain by the elimination of landing- 
gear drag is likely to be greater, though 
the value of tail wheel retraction is 
still doubtful. 


As a rule, where the general arange- 
ment allows a reasonably efficient re- 
tractable landing gear it has been found 
that, compared with a similar design 
with fixed wheel type undercarriage, the 
speed is increased only 3-4 per cent at 
130 m.p.h. Because faster planes are 
generally cleaner the increase grows to 
6-7 per cent at 150 m.p.h. and at 165- 
170 m.p.h. to about 10 per cent. One 
well-known low-wing design had a high 

speed of about 175 m.p.h. with a stream- 
lined external gear, while with the 
landing gear fully retracted the speed 

per cent. It is possible that as much 
as 20 per cent increase in speed might 
result at 185-195 m.p.h. from retracting 
the landing gear on a very clean design. 
On designs where the wing bracing is 
combined with a streamlined landing 
gear, as on many low-wing racers or 
the Bellanca Airbus, the gain due to re- 
traction would of course be debatable. 

At the speeds achieved today the ex- 
act relative merits of the streamlined 
external gear (whether or not it is part 
of the wing bracing) and the retractable 
type depend much upon the ingenuity 
of the designer and the purpose, type 
and size of the airplane. 

Space 

On some types insufficient space is 
available in the wing or fuselage to re- 
tract the landing gear. Fundamentally, 
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for high speed flight it is believed better 
to increase the frontal area slightly to 
provide the needed space. Thus all 
parts are concentrated into one mass 
that can be given the best possible 
shape, rather than have a number of 
separate units with the accompanying 
interference between them and the pos- 
sible disturbances where they meet. 
This problem is closely tied in with 
problems of where to house the wheels 
and will be discussed later. 

Weigh, 

power means less flying time, hence 
less fuel and oil required for a given 
flight distance. The saving in weight 
of fuel and oil goes to offset the addi- 
tional weight of the retracting mecha- 
nism, linkages and accompanying in- 
crease in structural weight 
An example might help to illustrate 
this point. Assuming an airplane having 
8,000 lb. gross weight, 3,000 lb. useful 
load, and cruising at 150 m.p.h., the 
addition of a retractable mechanism 
might increase the weight empty 60 lb., 
and reduce the useful load by the same 
amount. The fuel consumption might 
be assumed to be 35 gal. and oil con- 
sumption 3 gal. per hour, or a total of 
230 lb. per hour. A 10 per cent increase 
in speed would reduce the time for a 
given flight 9.1 per cent, saving about 
21 lb. of fuel and oil per hour (neglect- 
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ing that slightly smaller tanks could be 
used). Therefore for a 450-mile flight, 
if this increase in speed is achieved, the 
additional weight of the retracting gear 
would have no net effect on the pay 
load. This result is typical, whatever 
the size of the plane. 

In general a fixed landing gear weighs 
6-9 per cent of the empty weight of 
the airplane or 10-14 per cent of the 
useful load, though this may vary as 
much as 7-17 per cent. A retractable 
landing gear increases the landing gear 
weight 10-20 per cent, reduces the use- 
ful load 1-3 per cent. Airplanes of about 
10 lb. per hp. loading use 7-11 per cent 
of their useful load per hour in fuel and 
oil. Thus, with a three-hour range the 
additional weight would be offset by the 
fuel and oil saving if the speed were 
increased 5-7 per cent. For a two-hour 
flight, a 10-13 per cent increase would 
be sufficient. 

Cost 



Outside of the greater value of a 
faster service, an increase in speed often 
means that fewer planes are needed to 
keep a given frequency of schedule. In 
addition, the flying time to cover a given 
distance is less, meaning a reduction 
of all costs proportional to flying time, 
such as fuel and oil, flying crews’ pay, 
and maintenance and overhaul of air- 
plane and engine. 

Consider a conservative approxima- 
tion of the additional expense due to a 
retractable gear. Assuming that the 
initial cost of the retractable landing 
gear is $500-$1,500, depending on the 
size, type and purpose of the plane, 
there will be an increase in cost of 
depreciation of 10 
hour based on 5,000 hours for the life 
of the airplane. Though some operators 
claim a retractable gear is cheaper to 
maintain than a fixed gear, with stream- 
lining, assume an additional maintenance 
cost of 3 cents to 10 cents per flying- 
hour making a total additional expense 
of 13 cents to 40 cents per flying-hour. 

Though in most instances the insur- 
ance costs would not be increased, it 
seems reasonable to assume a possible 
increase of 1 to 2 per cent in both crash 
and passenger liability insurance. From 
the Post Office Department figures, in- 
surance represents 6.5 per cent of the 
total operating expense. Crash and pas- 
senger liability are assumed to consti- 
tute about 40 per cent of the total insur- 
ance or 2.6 per cent of the total flying 
expense. If this were increased 1 to 2 
per cent due to the retractable gear the 
total increase in operation expenses 
would be only 0.026 to 0.052 per cent. 

Using the most probable figures within 
the above range in each case, and adding 
an imaginary plane of strictly up-to-the- 
minute design and correspondingly low- 
ered operating costs, the following table 
shows the increase in cost due to the 
addition of a retractable gear. (Only 


a portion of the “direct operating ex- 
penses" are directly proportional to 
flying time so only 30 per cent is used.) 


of original flying expense 

flying time Ml Ml 1.56 

An increase of 5 per cent in cruising 
speed, however, would mean that a 
flight of a given distance could be made 
in 4.8 per cent less flying time and hence 
at a saving of 4.8 per cent minus the 
added costs just tabulated. A 15 per 
cent increase would cut the time 13 per 
cent. It is thus apparent that in a typ- 
ical case the provision of a retractable 
gear ought to reduce the operating ex- 
penses by from 3 to 12 per cent of the 
direct flying costs, or from 1.0 to 3.6 
per cent of the total cost, depending 
upon the gain in speed. For a transport 
carrying from 8 to 12 passengers and 
cruising at 160 m.p.h., a retractable gear 
ought to cut total costs about $1 — $2.50 
per hour or 0.625 — 1.56 cents per mile. 
Danger of failure 

Another factor to be considered. is 
the danger of the landing gear not being 
in the proper position at the time of 
landing. This may happen from any 


one of four reasons: (1) A structural 
failure of a landing gear part or the 
actuating mechanism, due to faulty de- 
sign, materials or workmanship; (2) 
fouling of the wheel bracing linkage, or 
actuating mechanism by ice or mud : 
(3) pilot's neglect to lower the wheels, 
which can be eliminated by proper 
warning devices; or (4) a mechanism 
that is too slow to allow the wheels to 
be lowered in a forced landing. 

As far as can be determined there has 
been no instance of a personal injury 
due to a retractable landing gear func- 
tioning improperly. In a forced landing 
in a small or bad field, especially with 
passengers, a “wheel-up” landing is def- 
initely an advantage as the speed is 
slightly lower, the run considerably 
shorter and the possibility of nosing over 
practically eliminated. One of the lead- 
ing operating companies has found it 
desirable to make forced landings with 
wheels retracted, as the expense of sub- 
sequent repairs is usually less than if 
the wheels were completely or partly 
down. In the past two years a great 
number of wheel-up landings have been 
made with various privately and com- 
mercially operated planes, and invari- 
ably they resulted in less than $1,000 
damage and more often $300 or less. 
The greatest damage usually experi- 
enced is when the wheels are in a partly 
retracted position. The extent of the 
damage due to a wheel-up landing is 
usually limited to the propeller and the 
bottom covering of the fuselage. 

To insure proper functioning of a re- 
tractable landing gear the mechanism 
should be designed to be simple, easy to 
service and maintain, and well protected 
against being fouled by foreign material 
thrown up by the wheel during take off. 
With the wheel opening in the bottom 
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of the wing or fuselage the mechanism with the 
should not be exposed to mud, which 
might freeze solid after the gear has 
been retracted. In planning the disposi- 
tion of the landing-gear members, care 
should be taken to prevent struts from 
being forced ' '' ' ‘ " ' 


cent in speed by fully retracting 
landing gear, was only 3-4 per cent 
faster than a high-wing version of the 
same plane with a fixed streamline, 
„ the cabin if a landing single strut, tic-rod braced gear indi- 

is made with partially retracted wheels, eating that the high wing model would 


The actuating mechanism, especially I 


nsiderably faster with ; 


mechanism was used on the Great Lakes 
amphibian of 1929. The member paral- 
lel to the wheel was an oleo carrying 
bending from the axle. A diagonal strut 
hinged at the top of the oleo went down- 
ward and inward to a point in the hull. 
By raising the inner end of this mem- 
ber the wheel was raised and swung in- 
ward into a recess in the side of the 
hull. 

To have sufficient tread and ground 
clearance on a high-wing monoplane 
with the wheels retracting into the bot- 
tom of the fuselage it is usually neces- 


fuselage 

The best method and location for bottom, 
housing the landing gear vari 
the type of plane. The gear 
retracted into one of five places: 


multi-engine design, an external in the ~ illustration 
fairing, or an exposed position where taken from a patent 
the frontal area or interference drag is held by L. R. Grum- 
reduced. In deciding which one to use. man. A deviation 
the aerodynamic effect of the wheel from a true parallelo- 
opening and of the partly retracted gear gram is made to pro- 
curing take-off and landing immediately vide “toe - in" for 
invites consideration. A disturbance of landing and taxi- 
the flow by the opening might affect ing. Another type 
the stability, while a wing opening o f parallelogram 
might affect the air- 
foil characteristics. 

These aerodynamic 
effects seem to be 
negligible however 
in most designs. 

Recent full - scale 
wind tunnel tests by 
the N.A.C.A. on a 
Lockheed monoplane 
show that a wheel- 
opening in the lower 
surface of the wing 
does not affect the 
flying characteristics 
when the wheels are 
extended. (Refer- 
ence 2). 

Until a year or 
two ago, practically 
all American air 
planes were biplanes 
or high-wing mono- 
planes. As these 
types have inher- 
ently less drag than 

plane their general 


retracting the gear 
in the low - wing 
monoplane is appar- 
ently one of the main 
reasons for its in- 
creasing popularity. 
It is interesting that 


sary to cither build out small stubs as 
on the Stinson R-3 or to have a wide 
fuselage as on the Burnelli. The mech- 
anism of the Stinson is illustrated 
herewith. Burnelli uses a sort of curved 
track to give a specific path to the 
upper end of one member of a tripod 
strut arrangement. There are an in- 
finite number of other variations with 
shortening or retracting struts, folding 

To retract the wheel into a thin wing 
as on a biplane or an externally-braced 
monoplane, would usually necessitate an 
increase in wing thickness to house the 
wheel or to carry the landing loads. 
The Bellanca “Roma,” a sesquiplane 
built in 192S had one portion of the 
wing thickened slightly to house the 
wheel. The landing loads were carried 
'n the “Airbus" but with the wheels 


therefore the design must be compli- 
cated by side struts to the fuselage as 
on the General YO-27 (see illustra- 
tion) where they remain out in the air- 
stream when die wheel is retracted. 
In the new Dutch-built Fokker F-XX 
a compromise apparently has been 
reached by retaining the high wing 
and lowering the engine nacelles below 
the wing so that a completely retractable 
gear can be obtained with no side struts 
to the fuselage, the nacelles carrying all 
the load. Fokker seems to have decided 
that the slightly increased drag of the 
lowered nacelles did not offset the ad- 
vantages of the high wing, with its 
inherently less drag and greater lift as 
well as its absence of buffeting and 
better passenger vision. (See page 59 
and references 3, 4, and 5). However, 


some designers have reached a com- 
promise in another fashion, locating the 
nacelle in the best position with refer- 
ence to the landing gear and then low- 
ering the wing to have the engine in the 
leading edge. Examples of this are the 
new Martin bomber, the Boeing bomber 
and the new Boeing transport, and the 


The problem of retraction in these 
designs is quite similar to that in fold- 
ing the wheel backward into the low 
wing of a single-engined plane. The 
simplest method seems to be to have 
the upper end of the rear brace strut 
move, while the forward struts pivot 
about their upper ends. On the Martin 
bomber, this is accomplished by having 
the rear member slide backward on a 
track when the wheel is hoisted by a cable 
attached to the axle. 
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up into the wing 
transversely, is the 
Lockheed which folds 
them inward. As in 
the Verville 1922 
Pulitzer Racer, and 
the 192S Bellanca 
“Roma,” the shock 
absorber is hinged 
to the front spar. A 
rear brace member 
is hinged to the rear 
spar, but further 
outboard than the 
shock absorber 
hinge so that when 
the gear is retracted 
about an axis pass- 
ing through these 
hinges, the wheels 
move backward until 
they are between the 
spars. A similar 
system, but with the 
wheels moving out- 
ward, is used on the 
French Bleriot 
transport mono- 

As on the Lock- 
heed the wheel on 
the Ballanca was 
raised by a cable, 
but insteatl of going 

cylinder it went di- 
rectly to a winch. 

The Bellanca had no 
side bracing and 
side loads were 
taken by bending in 
the front member, 
which was attached 
to the top and bot- 
tom of the front 
spar. The inner 
lower brace to the spar w 







it of tl 




by allowing it first to fall of 
weight and then drawing it home by a 
cable on the outboard side. The wheels 
could be manually raised in 17 to 21 
seconds and lowered in seven to nine 
seconds. 

Perhaps the best example of reduc- 
' r the drag by leaving the wheels 


vhoel to able seems to be the purely mechanical 
lowered system, having only levers and hinges. 

It is usually simple, positive, quick- 
operating, and cheap to build and main- 
tain. A mechanical cable system usually 
is light, simple, and cheap, but has the 
problem of fouling of cables and pul- 
leys. frayed cables, failure of synchro- 
nization due to the stretching of cables. 

„ etc. A slide tube or a track is usually 

largely in the airstream and merely light, simple, cheap, and quick-operating, 
changing their position is the new but it may jam. Screw and hydraulic 
Martin bomber. The wheels are re- mechanisms, though they are positive 
traded behind the outboard nacelles, in action and can produce great forces, 
but not enclosed. With the gear ex- are usually slow unless power-actuated, 
tended, there is a loss of approximately They have a tendency to be heavy, and 
12 per cent of the top speed with the though the hydraulic systems have the 
wheels retracted. It was found that advantage of being very flexible they 
fairing over the wheels did not help the arc confronted with the problems of 
top speed, but with the wheels extended pumps, leaks, and congealing oil in cold 
the fairing caused considerable dis- weather. 

turbance. Though it is not difficult to make a 

In discussing the problem of rfttac- landing gear that may be retracted or 
tion, some landing gear linkages and lowered manually without great exer- 
actuating mechanisms have been de- tion, often considerable time is neces- 
scribed. Let us consider the principal sary. The Department of Commerce 
advantages and disadvantages of some requires that a gear be lowered in 60 


seconds or less. This can usually be 
accomplished by a clutch which dis- 
engages the slow-acting retracting 
mechanism of high mechanical advan- 
tage allowing the gear to drop of its 
own weight. Auxiliary means, such as 
rubber shock absorber chord, are some- 
times used to hasten the lowering of the 

On commercial transports and mili- 
tary planes it is felt that unless the land- 
ing gear naturally comes down very 
quickly the addition of power-operated 
mechanism to an emergency hand-actu- 
ated mechanism is desirable. The pilot’s 
duties are ever increasing, and espe- 
cially during landing in bad weather his 
attention should not be distracted by 
lowering the landing gear. On military 
types the power-operated type is desir- 
able to avoid distracting the pilot during 
formation take-offs and landings. Pow- 
er actuated gears are usually electrically 
driven, though it should be feasible to 
utilize the air pressure to raise or 
lower the gear by a flap. 

Mention was made of warning devices 
to insure that the pilot has not forgot- 
ten to lower the wheels before landing. 
Most of these are electrical and are 
actuated if the throttle is retarded when 
the wheels arc not locked in the down 
position. Originally lights were used 
but they proved inadequate and wer< 
replaced by a horn near the pilot’s 
ear. The latest device, on the Clark- 
General transport, is an electric motoi 
with an eccentric weight which causes 
the control stick to vibrate (see page 
59, this issue). In addition most planes 
have indicators, usually colored lights, 
showing when each wheel is locked in 
the up or down position. The Depart- 
ment of Commerce requires an indicator 
“to show the position of the wheels at 
all times.” 

Closing, I wish to acknowledge my 
appreciation to the Army Air Corps, anil 
to those manufacturers and engineers 
who have so kindly supplied me with 
data and illustrations. Unfortunately, 
space did not permit credit being given 
in each instance nor the publication of 
all of the material desired. 
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The factory 

Airplanes built without 


E VERY now and then someone 
writes in to Aviation to tell us 
that we are failing to give the 
home-built airplane its due. We 
heard that so often that finally we de- 
cided there might be something in it, 
and we went out to investigate this 
homemade airplane thing and find out 
what it all amounted to. We wrote to 
everybody who was listed as having 
licensed or identified within the past 
year an airplane that didn't appear to 
be a factory product, and a large pro- 
portion of those to whom we wrote 
answered. The photographs and cap- 
tions on these pages are a part of what 

Roughly speaking, identification num- 
bers have Been issued in the past year 
for 225 planes of this class. Many of 
them have never gone beyond taking an 
identification number, and as closely as 
we can estimate about one-third of them 
have reached the point of getting off 
the ground. Approximately one-half of 
those that fly are built from the plans 
of one of three well-known types, — 
Heath, Pietenpol, or Church. Almost 
all. whether built from purchased plans 
or from home designs, are monoplanes. 
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in flic home 


benefit of mass production 


and most are high-wing monoplanes. 
Not many of the machines have any 
very unusual characteristics, but a num- 
ber show real competence and real care 
in detail design. Some, on the other 
hand, are plainly so badly out of bal- 
ance that it is easy to understand why 
they are never flown, or so badly over- 
weight as to suggest that lead pipe must 
inadvertently have been substituted for 
chrome-molybdenum tube. 

Some of the amateurs are deliberately 
disdainful of the industry's products, and 
one of the most active of them writes 
to us that they are "real red-blooded 
young men who never would think of 
buying an airplane as long as they could 
build one.” 

Power-plants are scattered in type, 
but very few of the builders have had 
the financial ability or the inclination 
to buy airplane engines, even of the 
smallest size. About half of the home- 
made machines have modified motor- 
cycle power-plants, while most of the 
rest depend on engines ravaged from 
Fords. In that, as in other respects, 
the photographs that we show are good 
typical samplings of the best that home 
construction has to offer. 
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THE EIGHTH OF A SERIES ON MAINTENANCE 

Thunder bird's nest 


Observations at Pan American Airway’s Brownsville base 


By S. Paul Johnston 

Assistant Editor of Aviation 


: help but wonder 


0 : 

ancient Central American 
peoples really saw in weaving 
their fantastic legends of Quetzalcoatl, 
the feathered god who rode the winds. 
Did they foresee dimly the days when 
tropic suns would glint on silver wings 
high over trackless jungles of Yucatan, 
or when frozen passes of the im- 
pregnable Mountains of the Sun would 
reverberate to the galloping of a thou- 
sand man-made horses? What frenzied 
supplications might rise from many a 
crumbling temple-pyramid could but the 
bronzed priests of a thousand years ago 
witness the diurnal passing of Pan 
American’s thunder birds! 

Consider the topography of the P.A.A. 
routes from Brownsville, to Tampico, to 
Mexico City, to Tapachula, to Man- 
augua, thence down the continental 
funnel to Panama. There arc no rail- 
roads to follow, no continuous pattern 
of towns and villages with ready com- 
munication facilities, no interested and 
far-seeing governmental agencies to pro- 
vide lighted airways and weather in- 
formation services; instead, hundreds 
of miles of trackless jungle and rugged, 
snow-capped ridges 15,000 ft. .above the 
sea, tremendous areas between popula- 
tion centers where habitation is figured 
on the basis of a fraction of a human 
being per square mile, weather which 
varies in a single hour's flight from the 
dank atmosphere of the lowlands to the 
blinding fogs and blizzards in the moun- 
tains, and last, but not least, the nega- 
tive influence of a string of politically 
dissociated Central American republics. 
It is against such odds that the Western 
division of Pan American operates. 
Therein lies the rationalization of the 
super-meticulous attention given to the 
flying equipment at Brownsville. 

In the present series of articles on 
maintenance, the tendency towards cen- 
tralization has been pointed out. 
Brownsville has been made divisional 


maintenance base although the routes 
extend southward for a distance almost 
as great as that between New York 
and Cheyenne, Wyo. Instead of two 
flying days away from the home port, 
as is common on domestic airlines, 
ships which make the long haul to the 
Canal Zone and back are away from 
Brownsville for at least four flying days 
(usually six or seven calendar days). 
This, together with the fact that three 
divisions meet at Cristobal, neces- 
sitates a more elaborate repair base at 
Panama than might otherwise be neces- 
sary, and introduces a degree of de- 
centralization within the division itself. 

The inspection and maintenance of all 
flying equipment of the Western divi- 
sion, as well as the direct supervision 
of the overhaul shops at Brownsville, 
are in the hands of R. D. Sundell, 
division engineer. With the exception 
of radio (which comes under the control 
of the divisional communications engi- 
neer), Mr. Sundell is responsible also 
for all field and shop equipment in 
Mexico and Central America. The gen- 
eral administration of the division is 
handled from headquarters in Mexico 
City, but on technical matters and on 
matters relating to maintenance person- 
nel the division engineer reports di- 
rectly to Mr. A. A. Priester, chief 
engineer, at New York City. 

Wasp powered Fords constitute the 
backbone of the flying equipment on the 
Western division. A few Fokker F-lOs 
and Fairchild single-engined ships arc 
still on the active list, but they are 
distributed at several points along the 
line for emergency service only. One 
of the Fairchilds is maintained at 
Brownsville for instrument flying in- 
struction. The student-pilot's seat is 
enclosed in ground glass windows to 
simulate fog flying conditions. 

Engine servicing 

On the long Canal Zone run. which 
represents about fifteen hours flying 


time from Brownsville to Cristobal, a 
complete ruiming check is given each 
engine at the overnight stopping point, 
and the regular Pan American "long" 
servicing is given at Cristobal. This 
includes (1) fill gasoline tanks; (2) 
check oil levels ; (3) remove and inspect 
front spark plugs; (4) lubricate and in- 
spect boxes for valve clearances, etc.; 
(5) remove and clean gasoline strain- 
ers; (6) check rear spark plugs for 
tightness; (7) check motor mounts ; (8) 
remove and lubricate push-rods and (9) 
clean engine thoroughly. On the re- 
turn trip to Brownsville the same items 
are checked, but in addition the follow- 
ing work is done; (1) change engine 
oil ; (2) change spark pli^s ; ( 3 ) check 
magneto breakers for wear and clear- 
ance; (4) remove and clean carburetor 
jet plugs, and flush out carburetor ; (5) 
remove and clean all gasoline and oil 
strainers. Any particular difliculties 
noted in flight by pilots are also taken 
care of. 

Airplane routine 

Airplanes follow about the same 
schedule as the engines. Flight in- 
spection is given at all intermediate 
stops along the line, and a fifteen-hour 
check is given at Cristobal, including a 
complete inspection of all external and 
internal structure, controls, tire-pres- 
sure, etc. This is repeated, but some- 
what more thoroughly at Brownsville. 
The procedure with regard to airplanes 
differs somewhat from other lines in 
that each airplane is practically over- 
hauled at periods corresponding with 
engine overhaul intervals. This is not 
merely a superficial inspection, but 
frequently involves the pulling off of 
engine nacelles, tail surfaces, landing 
gears, wing tip sections, and all cowling. 
All parts of the structure are thoroughly 
examined for corrosion or cracks, and 
any doubtful parts or rivets are im- 
mediately replaced. Cabin furnishings 
including chairs, floor hoards, and cer- 



tain sections of the wall paneling are 
removed completely at frequent inter- 
vals, and all parts repainted revarnished 
and polished. Any parts of the up- 
holsteries which are noticeably worn 
arc replaced. At the same time instru- 
ments come out and go to the shop for 
examination and overhaul, and all radio 
equipment is pulled and turned over to 
the communications division for check 
and overhaul. Loose or damaged cowl- 
ing is repaired and all cowling and 
other sheet metal parts are repolished 
or spot-faced. Ships come out of over- 
haul with all the earmarks of factory 

Storage batteries are pulled after each 
day’s run. and are held for charging at 
stop-over points. All batteries, there- 
fore, circulate up and down the line, 
but sooner or later pass through 
Brownsville where complete records are 
kept. B.G. IXA spark plugs are stand- 
ard equipment. They are pulled at 
Brownsville at about 40-hour intervals 
when they are disassembled, cleaned, 
checked and tested for firing under pres- 
sure. An ingenious testing apparatus 
has been devised at Brownsville (since 
made standard for all Pan American 
shops) which will be described in the 
“Servicing Short Cuts” section of a 
later issue. One man is responsible for 
all spark plug work. About 100 plugs 
a day go through the shop. 


Propellers are inspected at every stop- 
ping point. At fifteen-hour intervals 
they are examined more carefully for 
cracks or damage from stones or rain, 
and the hub cones and nuts are checked. 
They are pulled at engine overhaul 
intervals for complete inspection and 
overhaul, which includes disassembly, 
etching, microscopic examination, track- 
ing, pitch-setting and balancing. 

Plant layout 

The plant at Brownsville is housed 
in two standard Pan American Airways 
double-ended steel hangars, each with a 
single-story lean-to along one side. 
They are located on the municipal field 
(operated by Pan American Airways) 
about 200 yd. south of the terminal 
building which houses waiting room, 
ticket office and general administrative 
personnel. Both hangars are similar 
to the ones used at Dinner Key at 
Miami (see "Checking Caribbean 
Cruisers,” Aviation, July, 1932). In 
accordance with standard P.A.A. speci- 
fications, roof, sidewalls and doors are 
covered with Robertson composite pro- 
tected metal. 

The more northerly hangar is de- 
voted to routine servicing of airplanes. 
A small shop in the southwest corner 
is given over to the radio section for 
equipment servicing and parts storage. 
The principal lean-to is on the northern 


side, and houses the division engineer's 
offices and the general storeroom. An 
auxiliary lean-to has been built along 
the south side to enclose air-compressor 
equipment, the remotely controlled radio 
transmitting station, and washrooms. 
The other building takes care of all 
overhaul activities. The main hangar 
floor is used for assembly and disas- 
sembly of planes, with the sheet-metal 
shop occupying a considerable portion 
of the area along the southern wall. 
Upholstery and window-glass replace- 
ment is handled in the southwest corner. 
Adjacent to this section a door leads 
out into the wood-shop, which is located 
in a small building external to the 
hangar proper. The engine overhaul, 
the machine shop and the propellor over- 
haul shop are situated in the lean-to 
on the north side. A Skinner oil 
reclamation plant is installed in a small 
detached building behind the hangars. 
Plant “ housekeeping ” 

Special mention should be made in 
passing of the general condition of all 
shops and equipment at Brownsville. In 
few plants are such high standards of 
cleanliness and good housekeeping main- 
tained. Special racks or clearly de- 
signated stations are maintained for the 
storage of all equipment which is not in 
use, and unusual pains are taken to 
keep floors, benches, and areas around 



the building entirely free of all dirt 
and refuse. Equipment of all sorts, 
including tools and machinery, is 
thoroughly cleaned and carefully 
painted. It is obvious that everyone 
in the station, from the division engineer 
down to the unskilled laborers, takes 
particular pride in keeping everything 
in first-class condition. 

Due to the particularly equable 
weather conditions in Brownsville a 
number of variations in layout have 
been made which could not be tolerated 

ample, the Oakite cleaning vats are 
located out-of-doors behind the hangar, 
thus eliminating the ventilating problem 
encountered when they are enclosed. 
The most interesting equipment from 
this point of view, however, is the 
sand blasting apparatus. Due to the 
particularly erosive nature of this opera- 
tion, is is usually necessary to make 
some very special kind of arrangement 
to prevent damage to enclosing building 
and to personnel. .At the American 
Airways shops in Dallas, for example, 
the Pangborn equipment is located in a 
small building completely lined with 
sheets of rubber, and provided with a 
special ventilating system for the dis- 
charge of the air and the recovery of 
the sand. At Brownsville, however, 
thanks to the constancy of the prevail- 
ing wind, the problem of ventilation 
and of sand recovery has been handled 
in an interesting and ingenious fashion. 
A large wooden box-like structure has 

throat section of a rectangular wind 
tunnel. The whole has been mounted 
on iron casters so that it may be swung 
with the open-end of a Venturi-like 
throat facing into the wind. Suitable 
racks have been provided to support the 
work in the throat . section, and the 
operator with his nozzle (his head 
protected by a suitable mask) simply 
stands with his back to the breeze and 
blasts merrily away. The used sand is 
thus carried into the throat of the 
box where it impinges against suitably 


placed baffles and falls into a hopper to 
be collected for reuse. The sand and 
air storage equipment was built in the 
shops and is of a very simple design. 
The tanks, valves and piping stand in 
the open air adjacent to the movable 

Glass replacement 

Mention has been made previously of 
a window-glass department in connec- 
tion with the overhaul shop. On most 

window-glass replacement is a minor 
matter, but in the tropics, not only docs 
moisture tend to work in from the edges, 
but the sunlight causes the color to 
change, and reduces the transparency. 
It has been found more economical to 
maintain a glass-cutting plant at 
Brownsville than to ship in sizes cut 
and finished to exact dimensions. In 
addition to the usual polishing and 
finishing equipment, a gadget is used 
which overcomes the difficulties com- 
monly encountered in cutting composite 
panels. It is seldom difficult to cut the 
glass parts of the panel, but trouble 
comes in cutting the interior pyralin 
sheet smoothly without causing the edges 
to separate from the glass. In this case 
the glass on both sides is carefully cut 
along the intended line with an ordinary 
glass-cutter. The sheet is then laid on 
an asbestos table with the cut directly 
over, and aligned with a groove which 


contains a long heating element of the 
resistance wire type. This is heated 
electrically to a bright-red heat which 
causes the pyralin core to expand 
slightly and thus to separate the edges 
of the glass. This done, it is an easy 
matter to run a sharp razor blade along 
the pyralin, and effect a clean separa- 
tion. This simple device has saved the 
shop a great deal of inconvenience and 
considerable money. It is typical of 
the sort of thing which is to be found 
at Brownsville— details which exhibit 
unusual combination of good sense and 
good engineering (see also “An Aid 
to Good Shipkeeping,” page 62 this 
issue, and "Visualizing r.p.m.,” Avia- 
tion, August, 1932). 

One carries away from Brownsville 
an impression of extraordinarily careful 
work in a beautifully kept plant. High- 
grade workmanship is the rule in the 
inaintenance plants of all the first-class 

all details. One is inclined to wonder 
whether these extras can really be justi- 
fied on a dollar-and-cents basis, but 
when gazing down onto hundreds of 
square miles of dense tropical forests, 

covered passes of the continental divide 
slip by below, the painstaking activities 
of Mr. Sundell and his associates at 
Brownsville are easily recognized as an 
utterly invaluable form of insurance. 


llollcd snow runways 


A C. BLOMGREN, Director of 
• Aviation for the State of Idaho 
reports ( The Highway Magazine, 
October, 1932) a method used with 
considerable success for preparing land- 

period of heavy snowfalls. Pusher 


plows are not practical due to the very 
deep snows, and rotary plows were not 
available. It was decided to try to com- 
pact the snow by rolling. Snow rollers 
were made up from 8 or 10-ft. sections 
of 30-36 in. Armco corrugated culvert 
with the ends plugged, mounted on suit- 
able bearings in a rectangular frame to 
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THE SECOND OF TWO ARTICLES 


Progress of aviation law 


By 


George W Lupton , Jr. 


AIR transportation needs a clean- 
cut statement of the law with 
respect to the liability of the 
"*■ ■*" private pilot and the air trans- 
port company and its pilots for injuries 
occasioned by the operation of air- 
planes. As and when air travel be- 
comes universal a certain toll of life 
and limb and loss of property will in- 
evitably result, as with other forms 
of transport, and so will many a law 

Assuming then that out present air 
traffic laws are adequate, at least for 
the time being, and assuming that future 
traffic legislation and rules will advance 
with the growth of aviation, what will 
be the attitude of the courts toward the 
aviator-defendant sued for having in- 
jured a person or damaged property? 

The Common Law, transplanted from 
England by the Pilgrims, or before, is 
based on precedent. Legal thought is 
deeply rooted in history. It is common 
knowledge that the law is always 
twenty-five years behind the times, but 
the great broad principles of law which 
have grown from centuries of litigation 
and relitigation are certain to be just. 
The contempt and criticism heaped upon 
our judicial system is only too justified 
when aimed at the administration of the 


t the 




itself, i 


s perfect 




In some few instances hardship is 
wrought by its application, but in the 
vast majority of cases full justice re- 
sults if the law is honestly applied. 

It is to these broad underlying prin- 
ciples that the judges will look when 
aviation and its concurrent activities 
are full before our courts. The automo- 
bile, the railroad, and the vessel offer 
the closest analogies to the airplane. 
The first two have been the cause of 
thousands upon thousands of law-suits, 
resulting, not in wholly new law as 
might be supposed, but merely in new 
applications of the old-established basic 
principles. The vessel is the vehicle of 
a specialized branch of law — admiralty 
law — which is inapplicable to aircraft, 


at least insofar as the present discussion 
is concerned. As the railroad and the 
automobile were confronted with scem- 

aviation facing the necessity of solving 
similarly new legal riddles. 

Out of the unending procession of a 
legion of bitterly contested automobile 
and railroad cases have emerged nearly 
uniform rules governing the responsi- 
bility of the motorist and the common 
carrier to the pedestrian, the passenger 
and the shipper. For instance, innumer- 
able cases have decided that the com- 
mon carrier is liable for all loss or 
destruction of goods in its possession as 
carrier unless the loss is occasioned by 
an act of God or by the actual negli- 
gence of the victim. So also, the com- 
mon carrier in transporting passengers 
is bound to exercise as high a degree 
of care, skill, and diligence as the means 
of the conveyance employed and the 
circumstances of the case will permit. 
On the other hand, the driver of an 
automobile or a person going about his 
ordinary business cannot be held re- 
sponsible unless he is guilty of negli- 
gence. And even if he is negligent he 
generally need not pay if the person 
injured is also negligent. These prin- 
ciples are so simple and well under- 
stood that we unconsciously govern our 
daily lives by them. But it is these 
two very different and distinct prin- 
ciples — that of “insurer’s” liability, such 
as the common carrier’s, on the one 
hand, and that of the “no negligence — 
no responsibility” liability of the motor- 
ist on the other, — to which the courts 
and legislatures have to look when seek- 
ing precedents for the new skyway case. 
The underlying reasons for the old 
rules will be re-examined. The rule 
most aptly applying to the airplane will 
be applied. 

Two types of cases 

Two great obvious types of cases 
have arisen: first, damage by aircraft 
to persons or property on the ground, 
and second, damage to persons or 


property aloft. The now famous cases 
of Guille vs. Swan decided in 1822, 
by the courts of the State of New York, 
is the classic example of the first type. 
In that case Balloonist Swan landed in 
Farmer Guille's potato patch, and his 
fall attracted a large crowd to the 
scene of his misfortune. He was com- 
pelled to pay for the damage done by 
his balloon when he landed, and also 
for the damage done by the crowd. 

The ruling in this case is now the 
law. Forced landings must be paid for 
if any damage is done, regardless of 
the care used by the pilot. When air- 
ports are established at twenty-mile in- 
tervals and motors are as dependable as 
the tides, the question will seldom arise. 
The farmer located midway between the 
more widely separated airports will 
clear off a runway and operate a serv- 
ice station and landing field in con- 
junction with his farm. The fools that 
drop tools on people's heads will stand 
alone at the bar of justice, and their 
punishment cannot be too severe. 

It is interesting to note that the ques- 
tion of negligence was no concern of 
the judge that decided Guille vs. Swan. 
Swan was simply guilty of trespass. 
Negligence is lack of due care, and due 
care has been defined in thousands of 
cases as “that care the ordinary prudent 
man would exercise under the same 
circumstances." Regardless of the fact 
that Swan may have used the same care 
in his flight as any other prudent bal- 
loonist would have used under the same 
circumstances, he was compelled to pay 
the land-owner for the damage done. 
The difference between a balloon, at the 
sport of the winds, and an airplane or 
airship, ordinarily easilv controlled, is 
obvious. The former' is inherently 
dangerous, the latter less dangerous than 
the automobile or the train, if com- 
petently operated. Nevertheless the 
Uniform Law of Aeronautics, which has 
been passed in a number of states, adopts 
the rule of this early balloon case and 
provides: — 

"The owner of every aircraft which 
is operated over the lands or waters of 
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this State is absolutely liable for injuries 
to persons or property on the land or 
water beneath, caused by the ascent, 
descent, or flight of the aircraft, or the 
dropping or falling of any object there- 
from, whether such owner was negligent 
or not, unless the injury is caused in 
whole or in part by the negligence of 
the person injured.” 

A line of early cases uniformly held 

parks sponsoring balloon ascensions 
were jointly liable with the balloonists 
for injury to spectators, usually upon 
the theory that proper safeguards had 
not been provided. 

To saddle the aviator with absolute 
responsibility seems to be going too 
far. It is only another instance of the 
law being behind the times. Today, a 
plane licensed with an NC rating is as 
safe as an automobile. But somehow 
this distrust of aircraft has persisted 
despite the fact that last year there was 
but one death in every million miles 
flown. It seems only fair to place the 
aviator on a parity with the motorist, 
or at least to give him a chance to ex- 
plain his conduct. 

And the old, established rules of law 
afford a precedent. Between the 
“absolute liability” theory and the "no 
negligence — no liability” theory we find 
an intermediate theory that fits the air- 
plane precisely. This theory has been 
given a fancy Latin name but is really 
quite simple. It is known as the res 
ipsa loquitur doctrine— that is “the thing 
speaks for itself.” An eminent legal 
authority has stated the rule as follows : 

“Whenever a thing which produced an 
injury is shown to have been under the 
control and management of the de- 
fendant, and the occurence is such as in 
the ordinary course of events does not 
happen if due care has been exercised, 
the fact of injury itself will be deemed 
to afford sufficient evidence to support a 

tion by the defendant tending to show 
that the injury was not due to his want 


The burden of proof 

In many cases of airplane accidents 
there will be no ground witnesses, or if 
there are witnesses their ability to testify 
as to the causes of the accident would 
lie nil. The application of the doctrine 
merely places upon the aviator the 
burden of proving that he used due care. 
To hold him absolutely responsible re- 
gardless. as the railroads are held, is 
manifestly unjust. To hold him abso- 
lutely responsible on the theory that 
the airplane is inherently dangerous is 
equally unjust, because the theory is not 
true. To force the plantiff to prove the 
aviator was negligent is asking him to 
do the impossible, but to require the 
aviator to prove he was not negligent 


affords substantial justice. Here, then, 
is another flaw in the law of the air 
that the legislatures or the courts must 
remedy. To class the aviator with a 
common carrier is a fundamental injus- 
tice which must be righted. Various 
state laws have been passed, some adopt- 

and some a modification of both. 

In Sollak vs. State of New York, de- 
cided by the New York Court of Claims 
in 1929, the plaintiff was a passenger 
in an automobile being driven along the 
side of Wicks Flying Field, near Utica. 
Traffic being heavy, the car in which 
the plaintiff was riding was stopped, 
when he was struck by a plane being 
flown by a state agent.' The “res ipsa 
loquitur" doctrine was applied, judg- 
ment being awarded the plaintiff. 

In Stoll vs. Curtiss Flying Service, 
New York (1930) a father sued for 
damages for the death of his son, one 
of two passengers who were killed in 
an accident that happened near Roose- 
velt Flying Field. Stoll, Jr., had paid 
five dollars for a hop. The plaintiff’s 
bill of particulars alleged that the pilot 
made a short turn at near the stalling 
speed, at an altitude of only 200 ft. and 
in a locality where the pilot knew that 
dangerous air currents existed. The 
trial judge instructed the jury that its 
job was to determine whether or not 
the pilot was exercising the care of a 
reasonably prudent pilot in the per- 
formance of his duty, and then pro- 
ceeded to instruct it on the “res ipsa 
loquitur” rule. At the first trial the 
jury disagreed. At the second trial it 
returned a verdict for the defendant, in 
effect holding that the testimony ad- 
duced by the defendants proved that the 

Common carriers 

the responsibility of the transport com- 
pany, if it be considered a common 
carrier, would lie precisely the same as 
that of a railroad. That is, the utmost 
care and diligence must be exercised. 
In a case tried before the United States 
District Court in 1930 the defendant. 
Standard Air Lines, Inc., was engaged 
in carrying passengers from California 
to Arizona. While going through a 

fog, lost his way and crashed, killing 
a passenger. The defendant company 
had required the deceased to sign a 
ticket denying the common-carrier 
status of the company, but the judge 
ruled that such a procedure was invalid. 
The judge in his charge flatly stated, 
however, that an error in judgment on 
the part of the pilot was not necessarily 
negligence, even under the common- 
carrier rule. Some of the ground wit- 
nesses had testified that the pilot had 

airport while in the fog, but had re- 


jected his chance to land and elected to 
endeavor to find his way out. The jury 
found for the defendant. 

Commission rulings 

Executives of air-transport com- 
panies have only begun to face that 
great problem which has confronted the 
railroads since 1887, the year the Inter- 
state Commerce Act was approved: — 
to wit, control by federal and state 
public utility commissions. This inter- 
dictatorship by the state and federal 
government of the rates to be charged, 
the service to be rendered, the schedules 
to be maintained. Eventually the air 
transport company must face the prob- 
lem, for as certainly as the bulk of all 
passenger traffic of the future shall 
move by air, so certain it is that these 
commissions will exercise their powers. 
Already we find a number of commis- 
sion rulings directly concerned with 

The general theory of commission 
control is that the public utility shall 
be allowed a fair return upon its capital 
investment. Obviously this theory works 
a hardship in many instances. For in- 
stance, if a radio service with an in- 
vestment of but 5100,000 performs the 
same service as a cable company with 
$1,000,000 invested, should it be flowed 
a fair return upon the investment or 
upon the service rendered? The prob- 
lem confronting the aviation industry is 
the same. With but a fraction of the 
amount of capital invested it will per- 
form the same passenger service as the 
railroads at three to five times the 
speed. How should its allowable profit 
be computed? It is a new problem. 
What is the answer ? 

It is to the interest of the industry 
to put its house in order against the 
impending visits of these commissions. 

must be prepared to present testimony 
that will guarantee rates and regula- 
tor return for the service rendcrerl as 
well as upon the capital investment. 

This problem is not a pressing one. 
The commissions have vet to give it 
full consideration. But they have al- 
ready had before them many interesting 
problems. Two or three samples may 
be selected to show the range of pos- 
sible action. 

In a matter before the Colorado 
Public Utilities Commission two air 
carriers, Pikes Peak Air Commerce, 
Inc., and United States Airways, In- 
corporated, applied to the commission 

necessity over approximately the same 
territory. Such a certificate is a com- 

The Commission listened to evidence as 
to the desire for such a service by the 
people in the cities to be served, the 
dependability of the service rendered 
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affiliations and consequent resources of 
each company, the possibility of air- 
mail contracts from the government, 
and, of course, the convenience of the 
public. Both carriers proposed to 
charge ten cents per mile and they 
agreed that there was only enough 
business for one line. The former 
company was granted the certificate to 
the exclusion of the latter, the Commis- 
sion expressing its regret that the traffic 
available would not support both com- i 
peting lines. 

In 1927 the Gettysburg Flying Serv- 
ice, Incorporated obtained a certificate 
of convenience and necessity from the 
Pennsylvania Public Service Commis- 
sion upon its showing that it had carried 
16,000 passengers in a period of two 
months without injury to a single pas- 
senger and with but one forced landing. 
The Commission, in granting the ap- 
plication for a one-year period, said 
"Commercial aviation to be profitable 
and popular must be safe, convenient, 
comfortable, reliable and not too ex- 
pensive." The Commission required 
the company to establish at the airport, 
conveniences similar to those provided 
at the railroad stations, with adequate 
service for parking automobiles under 
proper police regulation. It also re- 
quired the applicant company to cam- 
liability insurance for the protection of 
passengers and public and the filing of 
monthly statements covering the num- 
ber of passengers carried and the serv- 
ice furnished. 

The following year (1928) Battle- 
fields Airways, Incorporated, were de- 
nied an application for authority to 
duplicate the service of the Gettysburg 
Flying Service, Incorporated. The 
Commission's decision contained the fol- 
ding languag 
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different city. Tht 
granted subject to a plan whereby an 
applicant receiving a call for service in 
the home port of a rival applicant was 
required to wait two hours for the 
home pilot to decide whether to handle 
the business himself or to resign it to 
the "foreign" operator. Rulings of that 
kind are a sufficient reminder that the 
interests of the whole aviation industry 
are deeply involved in what the imagi- 
nations of 48 state commissions or corn- 


law. Problems will multiply as the 
industry grows. The great work being 
accomplished by the Aeronautics Branch 
of the United States Department of 
Commerce, under the Air Commerce 
Act of 1926 would afford material for 
many an interesting page of reading. 
The necessity for uniform field and 
air traffic rules, the new questions that 
will arise under State Workmen’s Com- 
pensation acts, the effect of aviation on 
insurance law, the problems of local 
legislation and of criminal jurisdiction 
and eventually the necessity for uniform 
international laws respecting air com- 
merce are but a few of the problems 
confronting the industry and its attor- 
neys. It is trite to caution foresight, but 
intelligent foresight will save the indus- 
try and the small operators of aircraft 
many a heartache and many a dollar. 
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policy of the natioi 
ter and encourage aviation. — Common 
carrier transportation by aircraft must 
be developed for some time at least by 
and through private enterprise, which 
should not be required to struggle for 


Radio comps to tho aid of the student 




: field 
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case. — This Commission desires in every 
way possible under its regulatory powers 
and duties to encourage the growth and 
development of commercial air service.” 
The struggle of a year ago between 
Century Pacific lines and American 
Airways, with the former carrying 
passengers free of charge between 
points in Arizona to establish a claim 
to consideration before the Arizona 
Railroad Commission, is too well re- 
membered to need detailed description. 

Already competition between rival 
companies has been the cause of com- 
promise rulings. For instance, in Ne- 


T HAT “all alone” feeling many of 
us remember so well from our 
first solo should be a thing of 
the past as radio becomes a part of the 
equipment for training machines. The 
installation of speaking tubes or other 
inter-cockpit communication systems 
was a great step forward in dual 
student instruction — an idea further ex- 
tended by the radio. Students going 
solo may thus receive the familiar 
fatherly advice from their instructors, 
making the break between the dual and 
solo periods less nerve-racking. 

Recognizing the advantages of student 
control offered by a radio telephone 
system, the Boeing School of Aero- 
nautics has equipped all its primary and 
advanced training ships with complete 
transport type radio equipment. The 


consequent elimination of much of the 
mental hazard associated with early solo 
stages has materially reduced the dual 
instruction period. Even in advanced 
solo stages, a great deal of time is 
saved, for the instructor, watching his 
student from the ground, can instantly 
criticize or correct any faulty maneu- 
vers. For cross-country instruction, the 
advantages of the radio equipment are 
obvious. A student receives continual 
advices from the local weather bureau, 
and can be notified of any adverse 
weather conditions at the home airport, 
or be directed to land at some emer- 
gency landing field. Students are thus 
familiarized with the operation of the 
radio under conditions similar to those 
which exist when they are flying as 
transport pilots. 
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GREAT BRITAIN (PART TWO) 


Tlie equipment of 


air forces 


By 


I N THE previous article dealing 
with Great Britain's service air 
equipment the system adopted for 
linking up service demands with 
the work of the aircraft industry was 
outlined, the guiding principles which 
have hitherto obtained in the selection 
of aircraft and engines for the Royal 
Air Force were indicated, and some of 
the individual types of machine were 
described. It will now be possible to 
continue the examination of the in- 
dividual types of machine and of the 
policy and the aims which have brought 
them into existence. 

Interceptor fighters are types of 
single-seater pursuit airplanes developed 
expressly for the defence of London. 
They subordinate everything to per- 
formance and powers of maneuver, 
and carry fuel for less than two hours 
flying. The type is the production of 
strictly local conditions, of the kind of 
problems that defending pilots would 
have to solve if England's capital were 
to be attacked by air; but the inter- 


Maj. Oliver Stewart 


ceptor has many advantages as an 
ordinary pursuit machine and apart 
from increase of fuel capacity little else 
needs alteration. For naval work too, 
as will be mentioned later, the inter- 
ceptor class can readily be made avail- 
able. Strengthening of the fuselage 
structure for catapulting, and increase 
of wing area to give an appropriate 
wing loading for deck landings, are the 
only major alterations demanded. The 
leading interceptor fighter in the British 
service at the present time is the 
Hawker Fury with Rolls-Royce Kestrel 
engine. 

The Fury, which is a wire-braced 
biplane and is the aircraft with the 
highest performance in series production 
for the R.A.F., was described in the 
last article and its performance figures 
were given. In accordance with the 
Air Ministry's custom it was not selected 
from drawings but after actual com- 
petitive trial against 
other aircraft. There 
were several other air- 
craft competing for 
this A i r Ministry 

only one that came 
near to displacing the 
Rolls-Royce Fury and 
that was the Fairey 
Firefly, also with the 
Rolls-Royce Kestrel 




engine, and also an externally braced 
biplane of about 32 ft. span. It has 
been sold in quantity to the Belgian air 
force, more than one entire squadron 
being equipped with it. 

Between the Fury and the Firefly 
machines there was little to choose, and 
it was more a matter of personal pre- 
dilection on the part of the judges than 
anything else that decided the issue, for 
the Firefly and the Fury both have their 
special points and are both of them 
machines capable of exceptionally high 
performance with full military load. 
Constructional methods differ and there 
are points of difference in the general 
lay-out, the most important being the 
use in the Firefly of high aspect ratio 
ailerons on both top and bottom wings, 
while on the Fury ailerons are used on 
the top wing only. It is claimed that the 
use of ailerons on both wings gives 
superior powers of maneuver, especially 
at great heights where lift falls off. 
The Firefly has an adjustable stabilizer, 
and in a number of minor respects, 
such as the placing of the guns, the 
two machines differ. The performance 
leaves little room for choice. The Fire- 
fly, fitted with a propeller chosen for 
high speed gives a maximum speed of 
217 miles an hour at 13,000 ft. and of 
193 rn.p.h. at 26,300 ft. With a climbing 
propeller it reaches 19,700 ft. in eight 
minutes six seconds if the supercharger 
is brought in at once, while its speed 
with this propeller at 13.000 ft. is 200 
rn.p.h. 

These figures give an idea of present 
requirements in the R.A.F. for the 
interceptor class ; but there are also the 
landing qualities and the handling 
qualities. Both the Fury and the Fire- 
fly have a wide speed range and can be 
comfortably brought in to land at an 
approach speed of 75 rn.p.h, while the 
actual landing speed is much lower. 
They are capable of all the acrobatics, 
and their periormancc enables new point 
to be given to some of the maneuvers. 
For example, a roll may be performed 
as the machine takes off, and height 
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gained in the process. 
Two complete turns 
of a vertical upward 
spin are possible with- 




I for f 



great previous accum- 
ulation of speed 
through diving. The machines are 
steady in terminal dives when speeds of 
more than 400 miles an hour are 
reached. 

In view of the prevalent idea in 
countries outside Great Britain that 
terminal dives do not form part of the 
testing program for British aircraft, 
it is worth mentioning that actual speeds 
of more than 400 miles an hour in 
terminal dives with the Fury and the 
Firefly have been recorded on many 






Ease of hniulling 

Altogether the Royal Air Force be- 
lieves that it has in its interceptor 
fighters aircraft which show a notable 
advance on any previous types and 
which are capable of out-performing any 
aircraft that could be brought against 
them by any other air power. More- 
over, it is confident that this exceptional 
performance has been obtained without 
making the aircraft difficult to fly. 
The Furies and Bulldogs are perhaps 
the most easily handled single-seater 
fighters that have ever been standardized 
in the R.A.F., and the belief is wide- 
spread among pilots in England that 
there arc at present no other military 
aircraft in the world which embody at 
once such high performance with such 
marked powers of maneuver and such 
easy handling qualities as the Rolls- 
Royce Hawker Furies. [Obviously this 
is open to argument, but Major Stewart 
is presenting, as we desired, the British 
point of view. — Ed.] 

The R.A.F. interceptor class of mili- 
tary aircraft has a family resemblance 
to the continental racing motor car. It 
is a high-efficiency machine, with its 


subsidiary functions of carrying a crew 
and armament kept always in the back- 
ground. High speed, high rate of climb, 
good powers of maneuver, these are the 
three essentials to which everything else 
is subordinated. 

Disarmament moves between the na- 
tions of the world, while they are likely 
to affect the equipment of air forces, 
are not likely to affect the interceptor 
class so much as the other classes be- 
cause it comes nearest to being purely 
defensive. Owing to its limited en- 
durance and its general layout, which 
demands the suppression of drag in all 
its forms, the interceptor would be 
grossly inefficient for anything but its 
particular work of climbing up and at- 
tacking raiding aircraft. It could not 

tack upon ground targets, because the 
weight of projectiles it could carry 
would be insignificant. 

We may now leave the single-seater 
class and pass to the day bombers. Once 
again in the Royal Air Force today the 
aircraft constructor has been able to 
retain a casting vote in the design as 
against the officers who would place 
military requirements first; with the 
result that, aerodynamicallv. the day 
bombers, like the interceptor fighters, 
are satisfactory and the performance 
high. 

In the R.A.F. a sharp line of dis- 
tinction is drawn between the day and 
the night bombers. The day bomber is 
usually but not always single-engined: 
it is always of the wire-braced biplane 
form, it carries a small load of bombs, 
perhaps only 500 lb. with full range for 
the single-engined machines and rather 
more than double this for the twin- 
engined machines. In the single-engined 
form the emphasis is once more upon 
performance. One gunner is carried 


and lie is provided with a gun ring or 
with some special mounting intended to 
protect him from the slipstream. The 
pilot in the single-engined machines 
has one fixed gun firing forward through 
the field swept by the propeller, in the 
manner of the twin guns of a single- 
seater fighter or interceptor. 

Day bombers 

Representative of the two types oi 
day bomber now in use in the R.A.F. 
are the single-engined Hawker Hart 
with the Rolls-Royce Kestrel engine 
and the twin-engined Boulton & Paul 
Sidestrand biplane with two Bristol 
Jupiter or Pegasus engines. The 
engines of the Sidestrand are mounted 
on the lower wings, just far enough out 
for the tractor airscrew blades to have 
sufficient clearance from the fuselage. 
Between the single and the twin-engined 
types of day bomber military theory 
fluctuates uncertainly. The advocates of 
the single-engined machine believe that 
performance is of primary importance 
to the day bomber and that a 500 lb. load 
of bombs is sufficient for one machine, 
provided it can fly fast. The advocates 
of the twin-engined machine, on the 
other hand, believe that firing power is 
essential to the successful day bomber, 
and that at least 1,000 lb. of bombs must 
be carried by each machine. 

It is not intended here to enter into 
this controversy, which is one I dealt 
with at some length in a previous article 
in Aviation, but it is worth remarking 
that the problem shows no signs of 
being finally solved. While the single- 
engined day bomber has made some 
notable advances recently in perform- 
ance, so has the twin-engined day 
bomber. Moreover the twin-engined 
machine has been developed to give 
high powers of maneuver, and the 


Boulton & Paul Sidestrand can be 
looped, rolled and flown upside down, 
so that in combat it is not necessarily 
out-maneuvered by the fighters. 

The Hawker Hart is now in use in 
six squadrons of the R.A.F., and one 
squadron is equipped with the Hart 
modified as a two-seater fighter and 
renamed the Demon. The Hart is also 
used for Army co-operation work, a 
branch of air operations often called 
reconnaissance in other services, [or 
observation, as in America] and for 
navy fighter and reconnaissance work 
under the names Audax and Osprey. 
It is the practice of the Air Ministry to 
name aircraft according to function as 
well as design, so that the Fury appears 
also as the Nimrod and the Hart as the 
Demon, the Audax, and the Osprey. 
Change of aircraft equipment brings 
with it change of name. The system 
has been criticized as tending to conceal 
the design basis of the aircraft. Modifi- 
cation of the aircraft so that it may per- 
form specialized duties does not extend 
to the basic design. That remains the 
same for all varieties, and so it offers 
the opportunity for a measure of series 
production which would be unattainable 
if basically dissimilar types were chosen 
for each duty. 

The Kestrel engine 
Before leaving the interceptor fighters 
and day bombers something must be said 
about the Kestrel engine, which forms 
the power unit for both the Fury and 


the Hart and their descendants, and for 
many other new R.A.F. machines. The 
Rolls-Royce Kestrel is a twelve-cylinder, 
water-cooled 60 deg. V type engine. As 
delivered to the R.A.F. to-day, it gives 
580 b.hp. at 11,500 ft., but by the addi- 
tion to the fuel of a small quantity of 
tetraethyl lead the supercharger can be 
brought in at ground level when, at 
normal revolutions, 2,250, an output of 
710 b.hp. is obtained and, at maximum 
allowed revolutions, 2,700, an output of 
840 b.hp. 

It is to be noted that the fuel specifi- 

nuniber of about 76, although the Air 
Ministry is preparing to raise this by 
stages to a rating nearer 90. [The same 
trend is of course manifest in America.] 
Another point is that ethylene glycol 
cooling is not used at all in standard 
R.A.F. machines. The only change from 
air and water cooling is likely to be to 
evaporative, [or "steam"], cooling. This 
has been tried in the new four-engined 
Gloster troop carrier, in the Vickers 
four-engined bomber and in other air- 
craft. 

The Kestrel engine is not top-over- 
hauled at all, and the present general 
overhaul interval is set by the Air 
Ministry at 500 hours. There is a likeli- 
hood of its being further extended for 
certain classes of work in the near 
future. The Furies and Harts have 
shown that they can do more than 800 
hours flying without showing any signs 
of requiring structural reconditioning, 



and there is as yet insufficient experience 
to estimate the life of these “airframes,” 
which is the word adopted in British 
aviation to mean the airplane structure 

the complete machine. 

The “ Heavies ” 

Both the remaining classes of R.A.F. 
machine to be dealt with are in the 
heavy group, the night bombers and the 
flying boats ; but before summing up the 
present position in Great Britain and 
after dealing with the heavy classes, 
a few words will be added upon the 
training aircraft. 

All types of heavy bomber in use in 
the squadrons at the present time are 
wirebraced biplanes with pilot housed 
forward of the wings, one gunner in the 
nose, one just aft of the wings and, for 
protection against attack from below 
and to the rear, one either in a tunnel 
in the underside of the fuselage or in a 
special cockpit at the extreme tail. 
Positions for the bomb aimer vary 
slightly, but the position favored is in 
the nose of the fuselage with some ar- 
rangement to permit a freer view down- 
wards and the mounting of bomb sights. 
Twin-engined designs have been favored 
to the exclusion of all others up to the 
present, though experimental aircraft 
with three and four engines have been 
produced. The function of this type is 
accepted as being chiefly night attack 
on ground objectives; but it may also 
be called upon in emergency for con- 

in the R.A.F. squadrons are of three 
types, the Handley Page Hyderabad, the 
Handley Page Hinaidi, and the Vickers 
Virginia, and all three of them are 
obsolescent. Indeed it is in the bomber 
class that the R.A.F. is most backward, 
the existing types being slow and in- 
efficient when judged by modem stand- 
ards. 
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type, the Handley Page Heyford, with 
two Rolls-Royce Kestrel engines, has 
been selected for the equipping of one 
complete squadron. Unless disarma- 
ment conferences cause alterations in 
the program it is likely that further 
squadrons will be equipped with new 
machines, probably Heyfords, in the 

The Handley Page Heyford, which 
may therefore be regarded as the latest 
heavy bomber in the R.A.F., was known 
as the Handley Page 38 before its ac- 
ceptance by the Air Ministry. It repre- 
sents the outcome of a deliberate study 
of the relationship between horsepower 
and bomb load and between horsepower 
and speed. Bomb load is favored by a 
large size of aircraft and the multiplica- 
tion of power units up to a certain point, 
while high speed is favored by the 
medium sized aircraft and the optimum 
size and number of power units is found 
between the two extremes. It is claimed 
that the Handley Page Heyford night 
bomber strikes this optimum tor a range 
in the region of 1,000 miles. 

View and fire power 

Other features of the Heyford are the 
position of the fuselage close up under 
the top wing, the object being to 
minimize interference with the more 
valuable top side of the wings, and to 

incorporated in the bottom wing. The 

down for approximately three-quarters 
of the diameter of the wheel and merg- 
ing into the lower wing. Shock 
absorbers are also entirely enclosed so 
that no part of the undercarriage is ex- 
posed other than the wheel casings, 
which merge with the wing, and a seg- 
ment of the lower part of each wheel. 
The biplane form has been chosen in 

the projected area for searchlights to 
pick up at night and to give the highest 
possible degree of maneuverability con- 
sistent with the load carried. 

Both the Handley Page Heyford 
and the Fairey monoplane which was 


produced at the same time, include many 
detail features of interest, among them 
the arrangements for the gunners. 
There is the retractable “dust bin” 
turret in the Handley Page and there 
are the “disappearing” positions in the 
Fairey. The “dust bin” turret is a 
cylindrical metal housing closed at the 
lower end and containing gun and 
mounting and a seat for the gunner with 
a sufficient aperture to fire through. 
The housing is retractible and also 
rotatable, the rotation being done by 
hand wheel by the gunner while at his 
post with the housing let down in the 
“action" position. The gun mounts 
in the Fairey are folded away when not 
in use so that no additional drag is 

An offshoot of the heavy bomber is 
the bomber transport which, as the 
name implies, doubles the work of heavy 
bombing and troop and spares carrying. 
The two R.A.F. squadrons equipped 
with this type have the Vickers 
Victorias, and the Gloster Company has 
produced a four-engined bomber trans- 
port with which it is hoped the Victorias 
will be replaced later on. The value of 
these heavy transport machines to the 
R.A.F. has been demonstrated during 
the disturbances in Cyprus and in Iraq 
and the British air staff is at present 
inclined to press forward with develop- 
ment of the type. The Gloster has four 
evaporative-coolcd Rolls-Royce Kestrel 
engines and the wing span is 95 ft. The 

28,000 lb. and the operational height is 
from 12,000 to 15,000 ft. It may be 
added that the Fairey heavy bomber is 
convertible for use as a troop transport, 
when it can take fifteen or twenty men. 
The Fairey’s total weight is rather over 

Torpedo plane, 

tween the heavy bombers and the day 
bombers is represented in the R.A.F. by 
the Horsleys and the Vickers Vildebeest. 
These are torpedo aircraft and they are 
found in four squadrons. The Vickers 
Vildebeest has the Bristol Pegasus air- 



cooled radial engine and 
its total weight is 7,955 lb. 
Frise type balanced ail- 
erons are used on both 
wings and slots are fitted 
in the upper wing as they 
are to all R.A.F. multi- 
seater aircraft. The value 
of slots to the torpedo car- 
rier is particularly high because it occurs 
sometimes that rapid pull-outs from 
high speed dives have to be made and 
then there is possibility of a high speed 
stall through the increase of the cen- 
trifugal loadings. Slots maintain the 
machine's stability under such con- 
ditions. 

Flying boats form a class in which 
the R.A.F. has specialized on account 
of the value of establishing over-sea 
air communications to a scattered Em- 
pire like that of Britain. Seven 
squadrons have flying boats which come 
entirely under the R.A.F. and do not 
form part of the Naval Air Arm. The 
most widely used flying boat is the 
Southampton, a production of the Super- 
marine works which is now a branch 
company of Vickers. The Blackburn 
Iris is tlie largest flying boat stand- 
ardized in the R.A.F., though, as will be 
mentioned, much bigger boats have been 
built singly, and it lias recently been 
fitted with three Rolls-Royce Buzzard 
engines in place of the Rolls-Royce 
Condors that formerly were used. The 
Saunders-Roe A7 with three air-cooled 
engines has been performing well. The 
new Short flying boats such as the Sing- 
apore II and the R 6/28, which weighs 
more than 34 tons, have attracted a 
great deal of attention because they are 
the largest yet made for the British 
service and they represent steps toward 
the genuine sea-going self-contained 
aircraft that is yet capable of high 
performance in the air. The R 6/28 
has six Buzzard engines arranged in 
three tandem pairs. This arrangement 
has given good results in the Singapore 
II, which has two tandem pairs, and 
has enabled speeds to be obtained 
which were formerly thought to be be- 
yond the reach of a flying boat having 
sufficient sea-worthiness for ocean 
operations. 

Training 

Before concluding this survey ot 
British service aircraft something must 
be said of training machines and train- 
ing policy. It was at one time thought 
that, for training the service pilot, a sc- 



so 


inn gradual steps up from the simplest 
form of flying machine to the first line 
service aircraft. This view, however, has 
been abandoned in the R.A.F. and it is 
now believed that, when the right type 
of aircraft is selected, a pilot may be 
trained throughout on one type and be 
prepared to go on to any first-line 
service machine afterwards with noth- 
ing more than a little verbal instruction. 
Clearly he will not at first be entirely 
at home in the new type; but it has been 
shown that confidence can be instilled in 
a very short period of flying time. 

Among the straight-through types of 
service training aircraft may be men- 
tioned the De Havilland Tiger Moth, 
which is in use at the Central Flying 
School and elsewhere, and the Avro 
Tutor. Both these machines can be con- 
verted for use in any branch of service 
training. They offer the full range of 
aerobatics and they enable fighting 
practice, bombing, photography and all 


the other work to be done on a small 

Many other types of aircraft besides 
those mentioned in these two articles 
dealing with British service aviation 

planes of various kinds, including those 
for use in submarines, float seaplanes 
and amphibians, all these have come 
within the purview of the service sup- 
plier, but I have had to omit them here 
in order adequately to deal with the 
machines that form the backbone of the 
service as it is today. 

At the moment in Britain the air- 
craft constructor is in the ascendant. 
He has, on the whole, more say than he 
used to have in the type of aircraft used 
by the R.A.F., and lie is on the whole 
less hampered by unnecessary restric- 
tions (a condition the exact opposite of 
that which now applies in British civil 
flying). The result is that the per- 
formance figures of the later type ma- 
chines are high and that aerodynamic 
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that military qualities have suffered. 
If any broad conclusion can be drawn 
from a survey of British service equip- 
ment, then, it is that the government de- 
partment charged with air force sup- 
plies, should not be permitted to exercise 
too great an influence upon the work 

alone have the information and practical 
experience which will produce a good 

Military considerations, while not being 
lost sight of, should take a second place 
to aerodynamic considerations, for a 
good airplane can always be adapted to 
military requirements. 

On the other hand a bad airplane, no 
matter how carefully gun positions, 
fields of fire, outlook, bombing arrange- 
ments, radio equipment and other 
military matters have been seen to. can 


The problem of noise 

An abstract of an article by A. H. Davis, D. Sc, physicist, N.PX. in ihc Journal »/ the Royal Aeronautical Society 


W ITH the increasing mechaniza- greatest interference. Certain low 
tion of modern life, the noises pitched drumming noises, although of 
to which human ears are sub- relatively great loudness, had less effect 
jected are multiplied many fold, and than nondescript noises with high fre- 
their control becomes more and more quency characteristics, 
important. Pure tones, — i.e. — those of Numerous independent observations 
smooth wave form, within the normal made in England and America are in 
range of pitch of our auditory ap- fairly close agreement. A few of the 
paratus, usually cause no discomfort, noise levels from different sources from 
but irregular, non-repeating wave forms, numerous tests are given in Table I. 
and even pure tones of unusually high Further studies of propeller and en- 
or low pitch or of extreme loudness, gine noises indicated that the high- 
cause annoyance in varying degrees up speed propeller was the greatest single 
to actual physical pain. For practical source of airplane noise, but that the 
purposes, any excessive unwanted sound noises of the exhausts, and the general 
may be defined as a noise. engine clatter were practically of the 

Noises in aircraft are extremely same order, making it almost impossible 
complicated in make-up, arising from to make separate studies of propeller 
many different sources, and for this noises in actual flight. Laboratory tests 
reason are difficult to analyze. Since on the ground have been conducted, 
interference with speech is the factor however, and the relationships of Table 
most noticeable to the average pas- 
senger, a qualitative study in the cabins 
of a number of airlines in flight in- 
dicated that although conversation was 
naturally easiest in those machines 
where the general noise level was the 
lowest, the high frequency whistling, 
hissing, or tapping noises caused the 
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II were obtained for a two-bladed pro- 
peller of conventional design at a 
distance of 80 ft. 

Obviously one of the most important 
steps in reducing propeller noise is to 
use large diameter propellers and gear- 
ing to reduce tip speed. This introduces 
another noise factor, screaming of the 
gears, but measurements have indicated 
that the overall results are generally 
toward reduction of sound. Table III 
gives the results of tests on similar air- 
planes with geared and direct drive 
propeller. These figures indicate also 
that the location of propellers with 
relation to passengers is important, and 
suggest that other factors than safety 
dictate the placing of baggage compart- 
ments in the propeller rotation plane. 

Engine exhaust noise may be reduced 
about 10 decibels by suitably designed 
silencers without seriously affecting 
back-pressure. Engine clatter arising 
from reciprocating parts must be re- 
duced by more detailed studies of the 
motions and cycles of such parts. The 
latter is a problem for the engine de- 
signer. 
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EDITORIALS 


Aviation 


An Aviation Platform; 
Progress lloport 


N THE early part of 1932, and running through 
four consecutive issues of Aviation, we printed 
a platform of the planks which seemed to us important 
for the aviation industry and its various divisions to 
take to heart and stand upon. At that time we promised 
not to let the subject drop. We promised to return 
to the platform later and to amend it or to supplement 
it, or to say how it looked in the light of new experi- 
ence. Now that a year has passed, the accounts ought 
to be audited. On the whole there proves to be little 
occasion for change in the platform of 1932, and where 
change is called for it is in the direction of eliminating 
planks bearing on problems that no longer exist. There 
is remarkably little occasion for saddling ourselves with 
new cautions or precepts beyond the list that seemed 
appropriate a year ago. The easiest way of charting 
a course for 1933 is to take the old platform and pass 
it in review, item by item. 

Fundamentals 

1. Be properly skeptical towards miracles. This is Still 
a necessary caution, but it no longer demands any such 
emphasis as it seemed to need a year ago. Though a 
proneness to panaceas is still evident in spots, we no 
longer let them sweep us off our feet. The situation 
in this respect has certainly improved at least ISO per 
cent during the year. So far as an undue credulity 
still offers a problem, it is most manifest at the moment 
in exaggerated ideas of the levels to which air express 
traffic can be built in the near future, and of the 
inherent benefits to be derived from great increases in 
the speed of operation. 

2. Abandon delusions of grandeur. This one is a 
closed chapter. The work has been done. The evil 
practice of using 1929 as a yardstick has been aban- 
doned. The psychological deflation of the aviation 
industry to a proper realization of the true dimensions 
of its own activities is complete. 


3. Cut out the hippodroming. Still a problem. The 
general public is still given too much of an opportunity 
to think of aviation in terms of the sensational. The 
situation is not so bad as at the beginning of 1932, 
but it is still quite bad enough. Delayed opening para- 
chute jumps and wing-walking, to say nothing of all 
sorts of freak stunts with airplanes and autogiros, can- 
not be shown before large crowds without definitely 
injurious reactions upon the aircraft industry and the 
sane use of aircraft. 

4. Develop an industry policy on legislation. The need 

for coherent action at this point remains a pressing 
matter. The industry is divided within its own ranks 
upon what it wants and upon how to get it. Unless 
internal differences are resolved in caucus, and some 
kind of an intelligent consensus presented to Congress, 
we shall be in danger of suffering regulatory legisla- 
tion that nobody wants. The Aeronautical Chamber 
of Commerce has been doing good work in presenting 
the industry's case, particularly on appropriations, but 
the work needs to go farther and faster. It needs the 
most serious thought and the personal participation of 
the leading executives of manufacturing companies and 
of airlines. 

This has lain dormant throughout 1932. There has 
been no major development in the law of aerial tres- 
pass. The absence of further airport cases has been 
encouraging, but we cannot expect the subject to remain 
quiet forever. It is still important that the whole 
resources of the industry be mobilized in readiness to 
defend such a case, or to oppose an action like that 
by which the Santa Barbara airport was crushed under 
the terms of a zoning ordinance, wherever the danger 

6. United front against state regulation. Though there 

has been little aeronautical activity by state legislatures 
in 1932, the danger of unwise and excessive state activi- 
ties still exists. The tendency which some of the states 
show to build up permanent aeronautical bureaus and 
to find in them attractive jobs for political appointees 
is a most alarming one, even though the amount of 
work the bureaus do may at the present be small. State 
legislation must be very closely watched. Most of it 
is at best of dubious value and at worst definitely 
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harmful. The best general rule for the individual is 
to oppose everything new about which he feels the 
slightest doubt. 

Transport 

1. Strive for agreement on optimum operating rendi- 
tions. Progress here has been as rapid as could be 
expected. Certainly there is a much closer approach 
to agreement on what constitutes a good transport plane 
and a good 0 |>erating organization now than could have 
been found a year ago. This one can be crossed off 
the list as requiring no special attention in 1933. 

2. Bigger and belter traffic surveys. On this point. 

the record is not so good. A number of individual 
lines have continued to do good work on the analysis 
of actual and potential passenger and express traffic, 
but cooperation has been scanty. The Air Transport 
Section of the Aeronautical Chamber of Commerce can 
have no more important business than to find out just 
what section of the American public is traveling by 
air, and just what's the matter with the other sections. 

3. Agree on a policy towards the air mail. Carrie:! Com- 
paratively low down on the list a year ago. this item 
would have to go to the very top if a rearrangement 
were made now. The air mail has had splendid sup- 
port from the public for several years, but it still has 
plenty of foes in Congress. A new administration is 
about to arrive in Washington. Air transportation 
ought to be prepared to spike the guns of its enemies 
by meeting the new Postmaster General with a definite 
program of a long-term development of the air mail 
service, and with definite proposals for a policy which 
will keep the industry in the strong position to which 
it has been brought, and also provide for a gradual 
reduction of the Post Office Department's net outlay. 
We believe that the American Congress and the Ameri- 
can people are quite prepared to go along with the air 
mail and support its development as long as necessary, 
hut it is only reasonable that they should want to have 
some very definite idea of where they are going. The 
operators, who alone have the knowledge and experi- 
ence to formulate such an idea, ought to do their best 
to give it to them. 

4. Co-operate on express. A year ago the Railway 
Express agency represented the only attempt at co- 
operation. and it included less than a third of the coun- 
try's transport services. The formation of General Air 
Express within the past year has brought an incal- 
culable improvement. Some independents still exist, 
but they play a minor part. Taking the nation as a 
whole, the air express business now has a perfectly 
proper organization, and all that is needed is a harmoni- 
ous relation between the two main agencies and a sim- 
ple arrangement for the exchange of inter-iine traffic 
between them. This need no longer be reckoned as a 
problem of the industry. 

5. Co-operate for economy.There is some progress to 
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report under this heading for 1932. but not enough. 
There is still too much duplication of effort. There 
are still too many cases in which each airline runs its 
own transportation facilities to the airport, its own 
ticket-selling facilities, and its own general air-travel 
promotion work, in apparent disregard of the very 
existence of other lines. There have been some notable 
instances of cooperation during the past year, but we 
need more and better ones. That survives as one of 
the main points to emphasize in 1933. 

6. Work on the reduction of noire. At least one opera- 
tor and two or three manufacturers have taken this 
matter very seriously indeed, and have gone after it 
in an entirely new spirit. If they and others will carry 
on as vigorously during the coming year as during the 
one just ended, we shall soon be able to appeal to sensi- 
tive travelers to forsake the railroad for the airline on 
the grounds that the airplane is much less distressing 
to the ears than the train. 

Manufacturing 

1. Live within our means. Nothing more needs to 
be said on this score. The deflation of the airplane 
factory is complete. With the rarest exceptions the 
factories are adjusted to present-day production, and 
instead of optimistically waiting for the return of the 
days of an immense turnover they have reorganized 
to make a profit on gross volumes as small as those 
of five or six years ago. It was a painful operation, 
but a necessary one. and it is virtually finished. 

2. Make the product fit the market. This remains ex- 
ceedingly important. Airplanes are still too generally 
built in terms of the point of view of the highly skilled 
pilot, without enough regard for the feelings of the 
ordinary citizen who might become a purchaser. That 
stricture doesn't apply universally, and certainly prog- 
ress has been made, but there is still occasion for a lot 
of delving into the mind of the average business man 
and into his reactions towards matters aeronautical. 
There are about a hundred thousand people in the 
United States who could well afford to maintain air- 
planes, but who have no apparent thought of getting 
any at the present time. There must be some kind of 
an aircraft that will reach a substantial proportion of 
those people. It is up to the industry to find out what 
kind of a machine will do the trick, and then to build 
it. The steady pressure to expand the markets for 
existing types are all to the good, but relatively speak- 
ing too much effort has been expended on selling the 
public the idea of using existing aircraft, and not 
enough on finding out whether or not it would be pos- 
sible to produce a machine upon which a certain sec- 
tion of the public could be sold more easily. 

production statistics is. if anything, worse than a year 
ago. Reports are so slow in appearing as to be of 
almost no value in the industry's • planning. Such 
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reports may seem of relatively little value with busi- 
ness as slack as it is now, but they will become im- 
mensely important as soon as there is any change for 
the better. Now is the time to start a policy of weekly 
exchange of full information upon work completed and 
work in progress, in order that the exchange may be 
working smoothly by the time the need for it becomes 
urgent. 

4. Stop sf-llinft at a loss; and 

5. Stop price concessions on used planes. Except for 

a few dealers and still fewer manufacturers, this is 
cleaned up. The desperate campaign of reckless price- 
cutting which hung threateningly over our heads from 
the beginning of 1930 to the beginning of 1932 no 
longer impends. The responsible |>eople in the busi- 
ness fully realize that there is no sense in bringing 
about general ruination. The industry has had its les- 
son with competitive selling on a basis of price sacri- 
fice, and we believe that the lesson has lieen quite ade- 
quately learned. 

6. Develop an industry policy on the regulation of 
commercial design and construction. Unlike most of the 
previous subjects under the general betiding of manu- 
facture. this one still calls for attention. The industry 
is still full of people who say that this, that, and the 
other thing ought to be done about government regula- 
tion, and then hastily add : “but don’t quote me.” With 
a new administration impending, it is particularly im- 
portant to the manufacturers and users of airplanes to 
decide whether it is in their interest to have an identi- 
cal continuance of the present policy, or to have more 
regulation, or to have less. Whatever they decide they 
must be prepared to support their decision with strong 
arguments, particularly if they want a reduced amount 
of regulation in opposition to the general governmental 
tendency to extend and tighten its grasp on everything 
which it has once touched. Furthermore, it does no 
good simply to say that there should be less regulation. 
That isn't a policy, but a profession of faith. The peo- 
ple who offer it must go on to say just where the 
amount of regulation can be reduced and how it can 
be done without danger of harmful residts. They 
ought not to delay any longer in making up their own 
minds on the matter. 


the co-operative traffic survey recommended for the 
transport lines, still awaits attention. The Chamber 
of Commerce made some inquiries, and Aviation has 
dug out as many records as possible of unusual uses 
of airplanes, but the need for a really comprehensive 
study still exists. It will cost money, and the industry 
will have to provide the money, but if it is intelligently 
undertaken it cannot fail to open up new markets and 
to provide a lot of new selling arguments for use in 
markets already known to exist. 


progress has been made here, but 
The cruises of the Amateur Air 


ot nearly enough, 
’dots’ Association 


have been splendid indications of what can and should 
be done. Special amateur meets, such as those recently- 
organized at the Boston Airport, are additional straws 
in the wind. To make private ownership seem worth 
while to a really large number of sportsmen, however, 
there must be ten times as much activity as has been 
attempted up to the present time. 

9. Cel more seaplane bases. On this score it is Only 
necesary to say that it is still as important as ever, espe- 
cially from the point of view of encouraging private 
ownership of planes, and that no progress was made 
during 1932. We still have practically a clean sheet 
upon which to write the record of organization of 
American water-flying facilities. 

10. Co-operate in foreign markets. Here, too, there 
lias been practically no progress, though the relative 
importance of export trade perhaps looms larger than 
ever before. American companies have gone after 
that trade with great energy, but they have had to dup- 
licate their sales organizations overseas, and to disperse 
a substantial part of their effort in competing with each 
other. Federal law specifically recognizes the pooling 
of effort and of results in foreign trade as proper and 
desirable. The firms of the American aircraft industry 
compete in foreign markets against the industries of 
Great Britain. France. Germany. Italy and various les- 
ser states. It is quite enough of a job to do that with- 
out having to work against each other at the same time. 
We believe that it would be definitely in the interest 
of the American industry to arrange for a definite pool- 
ing of foreign trade effort and income among the lead- 
ing group of producers, at least for certain markets or 
in certain parts of the world. There is no present pros- 
pect of acceptance of any such measure of community 
of effort as would enable America to present a united 
front against Europe, but we continue to hold it among 
the most important planks in our platform, even though 
it happens to occupy the last place in our arrangement. 

T HAT leaves exposed what we consider a reason- 
able chart for 1933. By the beginning of 1934 no 
doubt the time will be ripe for a complete recasting of 
the whole structure of recommendation. There are 
urgent problems still before us, and some of them will 
still be there at the end of the present year. It is, how- 
ever, a remarkable tribute to the increasing seriousness 
with which the aircraft industry has studied its own 
place in the world, analyzed its own problems, and 
attacked the task of finding a solution that out of almost 
30 items which seemed important enough to be sep- 
arately mentioned a year ago, more than a third can 
be considered as having been completely cleaned up 
during 1932. while at least two-thirds show substantial 
progress in the right direction. Perhaps there has been 
no previous year in which the industry has shown so 
marked an improvement in fundamental outlook, or 
so great a gain in the substitution of plain common 
sense for romantic impulse. 
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SEWS OF THE 


MONTH 


More air mail hearings 

O UTCOME of the latest air-mail 
hearings of the House Post Office 
Committee is the creation of a sub- 
committee to investigate the air-mail 
system from top to bottom. Appointed 
by Representative Mead of New York, 
chairman of the parent committee, the 
sub-committee will scrutinize rates, 
routes, and contracts on the airlines, as 
well as the recommendations of Dr. 
James Crane of Harvard University's 
School of Business Administration. 
Dr. Crane, who has been acting as spe- 
cial investigator for the Committee and 
who was principal witness at its hear- 
ings, suggests the reduction of the legal 
maximum rate of pay per mile to air- 
line from $1.25 to 75 cents (this would 
be "whipping a dead horse,” as the 
maximum actually paid to any line at 
present is 73 cents) ; reduction of air 
mail appropriation by $1,000,000 (to 
$18,000,000) ; cancellation of recent ex- 
tensions of route and greater limitation 
on power of the Postmaster General to 
grant them in the future (a recommend- 
ation designed to check the creation of 
“political routes” of no economic sig- 
nificance) ; and the establishment of a 
scientific base rate for payment to oper- 
ators, to be determined by a field audit 
of the accounts of contract airlines. He 
would extend to Pan American Airways 
the uniform rate and system of accounts 
applied to domestic carriers. Frederick 
E. Williamson, president of the New 
York Central Lines, goes much further, 
suggesting that airlines be grouped with 
inland waterways, highways and canals, 
which he would deprive of all govern- 

aligns himself among the railroad offi- 
cials who seek to improve the position 
of their own enterprises by laying spe- 
cial handicaps upon all competition. 
Top speed air service 
Outstanding speed records for the 
new year have come in the course of 
regular air transport operation. United 
Air Lines’ planes on Jan. 10 made a 
San Francisco-New York run in 16 
hours 16 minutes flying time (22 hours 
52 minutes total elapsed), two hours 
faster than the best 1932 record. An 
eighteen-passenger Boeing made the San 
Francisco-Chicago flight, a Wasp- 
powered Ford completed the trip to New 
York, incidentally in new record time 
of 4 hours 46 minutes (an average of 
163 m.p.h.). Orchids, Artichokes, and 
other popular express items traveled 
from Los Angeles to New York in one 
of the Wasp-powered Lockhead Orions 


of Air Express, Inc., in 14 hours 20 
minutes elapsed time. The Los Angeles- 
Wichita flight was made in 7 hours flat, 
the rest of the 2,600 miles from the 
coast to Floyd Bennett Field in 6 hours 
10 minutes. 

Regular transcontinental service for 
passengers, mail and express at these 
record speeds is planned by Transcon- 
tinental & Western Air for this sum- 
mer. To fly a sixteen-hour schedule 
eastbound and eighteen hours westbound, 
15 Northrop monoplanes of the Delta 
series have been ordered, the first to 
be delivered by March 1. Powered with 
700-hp. Wright Cyclone engines, each 
will carry eight passengers, in addition 
to mail and express to bring the total 
load to 2,000 lb. The first Wasp- 
powered Boeing transport for United’s 
new fast transcontinental run is sched- 
uled ior completion this month. 

First airline penetration into Tennes- 
see from the northeast will be made 
by the planes of Ludington Air Lines, 
which recently announced plans for a 
service between New York and Nash- 
ville on a nine-hour schedule. Three 
times weekly the 8 a.m. plane, out of 
New York will continue from Wash- 
ington and Norfolk to Roanoke, follow 
the valley between the Great Smoky 
and Cumberland Mountains to Bristol. 
Va., stop at Knoxville, and reach Nash- 
ville at 5.35 p.m. Eastern Air Trans- 
port recently made an extensive survey 
of this territory, but has announced no 
plans for serving it. 

American Aincays move again 

Coincident with its acquisition of 
Transamerican Airlines, American Air- 
ways is establishing executive offices 
at Chicago. The president of the line, 
whose offices were previously in New 
York, and 75 employees and executives 
form the operating headquarters estab- 
lished at St. Louis and Robertson, Mo., 
about six months ago, are chiefly 
affected. Its direct connection with 
every division of the system is the prime 
advantage of the new headquarters, 
which will be set up in the American 
Airways hangar at Chicago Airport. 

Upon the removal of American Air- 
ways’ offices to Chicago, R. C, Marshall, 
president of Transamerican Airlines 
recently acquired through stock pur- 
chases by E. L. Cord, was elected vice- 
president of American Airways. Mr. 
Marshall will be in charge of operations 
for the eastern territory, having under 
his direct supervision all the company’s 
lines, including Transamerican, in the 
east and north central states. C. R. 
Smith, who has been vice-president in 


charge of operations for American Air- 
ways for some time, retains his title and 
will have charge of operations in the 
southern territory with headquarters at 
Dallas. 


Air-rail cooperation 

Joint tariffs, the first ever approved 
by a railroad association for combined 
rail and air tickets, have been arranged 
between the Trunk Line Association and 
the Southeastern Passenger Associa- 
tion, representing the railroads, and Pan 
American Airways System. Savings of 
about 30 per cent over all-air fare, and 
from one to four days travel time as 
compared with all-surface travel, are 
effected by the new tickets available 
between cities north of Washington and 
Havana, Nassau, Jamaica, and seven 
countries of the Caribbean region. The 
new low fares range from $110 for a 
round trip between New York and Nas- 
sau to $287 to the Panama Canal Zone 
and return. 

All employees of the Pan American 
including flyinj 




i the 




Totalling about three and a half mil- 
lion dollars, and placed by Parker & 
Company, aviation insurance brokers, 
it is the largest block of policies ever 

of motion pictures which give the pub- 
lic an inaccurate and alarming impres- 
sion of commercial air transport, the 
Aviation Committee of the Los Angeles 

set of recommendations and warnings. 
Air transport operators, who have in 
several instances unwittingly lent their 
cooperation to the production of such 


films, 


■mplc 


Of 3! 


il the 


id approved. The cooperation of 
Motion Picture Producers Asso- 
on has also been secured to facil- 
the elimination of objectionable 
:s before the release of the picture. 


England-Australia air mail 

Suggestions for the settlement of sev- 
eral issues which have been rending 
Australian civil aviation are offered in 
the report of the Inter-Departmental 
Committee on Australian Commercial 
Air Services. One recommendation, 
that Australia control and establish the 
Port Darwin-Singapore section of the 
projected England-Australia air mail 
services, has the full approval of the 
Commonwealth Government With 
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some reservations, the proposals for the 
reorganization of Australian internal 
services are also accepted. Two main 


converge at Port Darwin, in the north, 
nearest point to the islands of the Dutch 
East Indies. Proposed schedules pro- 
vided for mail delivery in Brisbane, 
Sydney and Melbourne, queen cities of 
the southeast, on the 17th day out of 
London. Though the K.L.M. has re- 
quested the committee to reconsider its 
offer to operate the link service from 
India until the Imperial Airways service 
is ready for operation, acceptance is 
doubtful. 

Intercontinental mail, again 

More research into the practicality of 

portation over the South Atlantic and 
another step towards bridging the last 
gap in the all-air line between France 
and South America is the flight from 
St. Louis, Senegal to Natal, Brazil, 
made on Jan. 16 by M. Jean Mermoz. 
His tri-engined plywood monoplane 

passenger, covered the 1962 miles be- 
tween the continents in fourteen hours. 
In addition to pilot and passenger, a 
second pilot, navigator, radio man and 
two mechanics were aboard. A fuel 
load of 219 gal. of gasoline and 66 gal. 
of oil and a load of mail brought the 
total weight to 3,130 lb. The machine 

recently flown from France to New 
Caledonia. Radio communication with 
the plane was maintained throughout 
the trip, which M. Mermo plans to 
repeat each month until the preliminary 


completed. Similar aspirations were 
expressed after a previous flight by the 
same pilot over the same route, in the 
spring of 1930, but it proved impossible 
to realize them. Now, with better or- 
ganization and better equipment, the 
French try again. This flight puts them 
one up in the competition to establish 
direct air communication with South 


Sportsmen pilots go South 

Center of the sportsmen pilots' uni- 
verse in January was Miami, scene of 
the fifth annual Miami air races and 
goal of the second annual winter cruise 
of the U. S. Amateur Air Pilots' Asso- 
ciation. Though only twenty planes 
took off from the Aviation Country Club 
Field at Hicksvillc, L. I., on Jan. 3, 
the official start of the cruise, 87 were 
at the post for the start of the Florida 
Year-Round Club Handicap Race from 
Daytona Beach, its climax. A trophy 
and $2,500 in cash had been donated 
by Henry L. Doherty, Cities Service 
magnate and enthusiastic winter Flor- 
idian, to go to the victors in a 240-mile 
cross-country race from Daytona Beach 
to Miami. Permanent possession of the 
trophy and $1,000 were won by J. Heron 
Crossman of Wilmington, N. C., whose 
time was two hours fourteen minutes. 
Raoul Cote came in six minutes later, 
and Edgar Woodhams took third place. 

Outstanding feature of the Miami 
races was James R. Wedell’s victory 
in the free-for-all event at 205 m.p.h., 
using the monoplane that he flew into 
second place in last year’s Thompson 
Trophy Race. Roy Liggett, of Wichita, 
who an hour before had taken the 
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E. H. R. Green Trophy race at an aver- 
age speed of 194 m.p.h., coaxed another 
mile per hour from his Cessna to fol- 
low Wedell over the finish line. The 
new Beechcraft biplane, now on a dem- 
onstration flight through the eastern 
states, was flown by Eric Wood of New 
York to first place in the Texaco Trophy 
event at an average of 163 m.p.h for 
five laps of a five-mile closed course. 
The Beechcraft was the only machine 
to play a very prominent part at Miami 
which had not been seen at Cleveland 
last September. 

In accordance with the decision of the 
Board of Governors of the Aeronautical 
Chamber of Commerce (Aviation, 
January) that an aircraft show would 
be impractical in 1933, the Detroit 
Board of Commerce has formally with- 
drawn its suggestions that it be held 
there. The status of the 1933 National 
Air Races and the willingness of Cleve- 
land to cooperate in holding them re- 
mains a matter of doubt 

Aeronautical scientists meet 

With a Founders’ Meeting and scien- 
tific symposium, in which stratosphere- 

takes part, the recently created Institute 
of the Aeronautical Sciences gets under 
way on January 26 at Columbia Uni- 
versity. Various scientific and engi- 
eering problems of aeronautics are being 
discussed. A lecture by Professor Pic- 
card closes the day. The first Honor- 
ary Fellowship of the Institute of the 
Aeronautical Sciences, reserved for per- 
sons of preeminence in aeronautics and 
to be awarded at most only once each 
year, has been accepted by Mr. Orville 
Wright 

Autogiros in new fields 

the Japanese countryside — two Kellett 
autogiros. Through its Japanese rep- 
resentative, Okura & Company, the Kel- 
lctt Autogiro Corporation has been 
awarded a contract for two of its K-3 
machines by the Japanese Government. 
Powered with 210 hp. Kinner engines 

autogiros will be the first of their type 
seen in Japan, or for that matter any- 
where in the Orient. Another model 
K-3 is on its way to the company’s rep- 
resentative in the Argentine, the third 
Kellett to invade the South American 
scene, where a short time ago the auto- 

Fleets for China 

The Orient and South America are 
also the destination of planes from the 
Consolidated Aircraft Corporation's fac- 
tory. Fifteen Model 10 Fleets have 
been ordered by the Central Aviation 
Bureau of the Chinese Government. 
Totalling about $60,000, this is the sec- 
ond order for fifteen planes received 
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from the Chinese government since last 
June, when an unofficial American mis- 
sion arrived to help modernize Chinese 
aeronautical affairs. Destined for train- 
ing use, these fleets are refinements of 
the Model 7, and carry 125 hp. Kinner 
engines. Meanwhile, the Japanese 
bombers which rained destruction on 
Shanghai last spring have been trans- 
ferred to Jchol, province of northeast- 
ern China. There, they give almost 
daily proof that they have lost nothing 
of their merciless efficiency. 

The Republic of Colombia, now in 
difficulties with Peru over the territory 
of Leticia, is purchaser of a large long- 
range flying boat from the Consolidated 
company. Powered with two geared 
Wright Cyclone engines of 700 hp. each, 
its cruising speed is in excess of 100 
miles an hour. Tankage for 1.200 gal- 
lons of gasoline gives the big plane a 
range of about 1,000 miles without 
refueling. It was assembled on Long 
Island, where test flights were made, 
and is now being ferried to its new 

American engines on the Continent 

Most recent foreign penetration of the 
Curtiss-Wright Corporation has been on 
the European continent. Whirlwind 
engines of 365 hp. power the A.N.T-9 
trimotor planes recently ordered from 
the aircraft factories of the U.S.S.R. by 
Deruluft, joint German-Russian airline. 
Two of the new transports have been 
placed in service on the Berlin-Moscow 

tion, to l>c delivered shortly. Of all- 
metal construction and similar in exter- 
nal appearance to the Ford trimotors. 
except that the outboard engines are 
mounted in the leading edge of the wing, 
the A.N.T.-9 carries ten passengers and 
a crew of two at a cruising speed of 
125 miles per hour. 

A Wright engine is the first of Amer- 
ican design to receive an airworthiness 
certificate from the British Air Min- 
istry. Granted to Canadian-Wright, 
Ltd., of Montreal, agents in the British 
Empire for the YVright Aeronautical 
Corporation, it approves the nine-cyl- 
inder Whirlwind for a rating of 300 hp. 
at 2.000 r.p.m. The engine, which has 
undergone tests in the laboratories of 
the Aeronautical Division of the Na- 
tional Research Council of Canada is 
practically identical with the model re- 
cently rated by the L‘. S. Department 
of Commerce at 330 hp. 

Reechcraft approved 

An approved type certificate has been 
issued by the Department of Commerce 
to the Bcechcraft I7R. The Beech Air- 
craft Company of Wichita. Kan., expects 
to go into production immediately on 
this model (described on page 488 of 
the December, 1932. issue), the first 
example of which recently won the 
Texaco Trophy race at Miami. 

Arrangements completed with the 


Century of Progress organization grant 
to Pal-Waukec Airport. Chicago North 
Shore suburban field specializing in the 
interests of private owners, exclusive 
concession for the operation of all 
heavicr-than-air craft except autogiros 
during the period of the Chicago 
World’s Fair next summer. Space lim- 
itations make the landing of landplanes 
within the fair-grounds proper imprac- 
tical. The space allotted to the con- 
cession is along the lake front, and will 
provide for a seaplane and amphibion 
base. Providing service facilities for 
visiting aircraft, the Pal-Waukee man- 
agement will also operate shuttle planes 
to Chicago Municipal Airport to connect 
directly with nation-wide air transport 
systems. Probably the outstanding 
activity of the concessionnaire will he 
providing for sightseeing flights over 
the fair-grounds. Ten-passenger twin- 
engined Sikorsky amphibions will be 
used for both services. 

A new Service Information Bureau 
has been opened by the Nicholas- Beaz- 
lev Airplane Company in connection 
with its eastern branch at Floyd Bennett 
Field. Service and flying organizations 
may obtain first-hand information re- 
garding the cost of material necessary 
to complete specified overhaul and repair 
work on any type of plane. 

Again Detroit Aircraft 

Only the formality of a Federal Court 
approval remains to put tile name De- 
troit Aircraft Corporation back on the 

for reorganization of the company, 
which has been in receivership since last 
spring, was unanimously approved by 
the stockholders at a special meeting 
in Detroit on Dec. 29, A new corpora- 
tion under the old name will be organ- 
ized to purchase at a judicial sale the 
assets of the old company. It will have 
authorized capital stock of 200.000 
shares of one dollar par value, to be 


offered in the ratio of one new share 
for each ten shares of old stock, of 
which 1,104.131 shares are outstanding. 
Chief engineer of the new company will 
be William B. Mayo, formerly chief 
engineer of the Aircraft Division of 
Ford Motor Company. Peter R. Beas- 
ley, who was president and in charge of 
operations of Detroit Aircraft for the 
last twelve months before its receiver- 
ship, and devised the reorganization 
plan, will be general manager. 

New Navy planes 

Among recent arrivals at the U. S. 
Naval Air Station at Anacostia, were 
a Great Lakes scout plane designated 
XSG-1. and a fighter from the Buffalo 
plant of Curtiss Aeroplane & Motor. 
The Great Lakes Scout, ferried in from 
Cleveland, is an amphibion biplane with 
supercharged Wasp Junior engine. 
Like the Loening scout amphibion de- 
livered and demonstrated some weeks 
ago, the XSG-1 lias transparent panels 
providing weather protection for the 
observer. Its wings can be folded back 
and secured to the hull for storage on 
cruiser or submarine. The Curtiss 
fighter, with Wright R-1510 two-row 
radial engine, is undergoing service 
acceptance trials by the Board of Inspec- 
tion and Survey. 

Twenty-seven two-seater fighters, 
based on the XFF-1 which has been 
undergoing service testing for some 
time past, have been ordered from the 
Grumman Aircraft Engineering Cor- 
poration by the Navy Department. First 
deliveries are scheduled for June. This 
is the first production order of the 
Grumman company, which recently took 
over the erstwhile American Airplane 
& Engine plant at Framingdale, L. I. 

Under the contract recently awarded 
to the Standard Oil Company (Ken- 
tucky). Stanavo distributor in Florida, 
1,318,000 gallons of Stanavo gasoline 
will be distributed to eleven naval air 
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stations between New Jersey and 
Florida. Gasoline to be supplied is 
largely Stanavo Aviation Gasoline con- 
forming to Navy specifications for 73 
octane fuel (60,000 gallons are Stanavo 
with Ethyl, octance rating, 87). 
Marines lake a trophy 
To a Marine Squadron goes top score 
for safe naval flying. Marine Fight- 
ing Plane Squadron 10-M flew 1,862.25 
hours without accident during the fiscal 
year 1931-32, winning the Herbert 
Schiff Memorial Trophy. A part of the 
West Coast Expeditionary Force based 
at San Diego, Cal., Squadron 10-M con- 
sists of six F6C-4 Curtiss fighting 
planes. The trophy, presented to the 
Navy Department in 1925, and for the 
first few years awarded to an individual 
pilot, since 1929 has gone to squadron 
or unit making the best safety record. 
Only previous Marine victory came in 
the days of individual awards, when 
Capt. H. D. Campbell was a winner. 
Fighting Plane Squadron 3, attached to 
the U.S.S. Langley, received the award 
in 1930 for 4,958 hours, while last year 
it went to the U. S. Naval Reserve 
Aviation Base at Floyd Bennett Field 
for a score of 3,441 hours without acci- 
dent. Reduction in personnel and in 
individual flying tune allowance is re- 
sponsible for the steady drop in record 
totals of flying hours. 

Germany" 1 s new airship 

Early in the summer the world's- 
largest-airship title will pass to the 
LZ-129, now nearing completion at 
Friedrichsliafen, Germany. The new air- 
ship is a bare eight feet longer than 
the Akron, present title holder, and 37 
ft. longer than the Graf Zeppelin. Its 
passenger accommodations will be con- 
siderably more spacious than those on 
the Graf, and will be entirely separated 
from the navigation rooms. Four Diesel 
engines of 1,000 hp. each propel it. 
Both the Maybach and M.A.N. firms 
arc building engines, and only after 
tests will it be decided which type will 
be used in the LZ-129. Use of diesel 
engines effects a saving in fuel con- 
sumption sufficient to allow an increase 


Captain Hugh M. Elmendorf, of 
the training and operation section. 
Office of the Chief of the Air Corps, 
was killed ou Jan. 13 when the 
pursuit plane which he was testing 
crashed in a spin near Byron, Ohio. 
Recognized throughout the Air 
Corps, with which he had been con- 
nected since the War. as one of its 
leading technical officers, he was 
known especially for his study of 
high altitude fighters. 


of about half a ton in useful load on 
the voyage from Europe to South 
America. 

French Nary recaptures aviation 

The severest blow which the French 
Air Ministry has had to sustain since 
its creation is the loss of control over 
naval aviation. The French Navy, like 
all other navies, is hotly opposed to 
separate air forces. Under Paul Pain- 
levc. mathematician and head ol the 
present Air Ministry, a struggle which 
has been going on since September. 
1928, when the Ministry of Air was 
first set up, has been terminated. The 
Navy wins, regaining control over prac- 
tically all its aeronautical activities with 
the exception of manufacture and ex- 
perimental work in airplane design. 
Since a Ministry of Air is not only in- 
cluded in the new government under 
Premier Paul-Bocour. but M. Paul 
Painleve is returned to his old post at 
its head, the fears of the French press 
that the final disintegration of the Air 
Ministry is at hand seem unfounded. 
No change in the handling of land-based 
aviation is involved. In France as in 
the United States and most other coun- 
tries, the Army is much less hostile to 
the idea of a separate aeronautical 
organization than is the Navy. 

Germany's aeronautical exchequer 

Probably unique among treasury re- 
ports for the current fiscal year is that 
of Germany, which represents a slight 
enlargement of appropriations over the 
estimates of the previous year. Though 
the total estimates for the fiscal year 
ending March 31, 1933, show only a 
slight increase, some items, notably that 
tor “economic promotion of the Ger- 
man aeronautics industry” or subsidies 
for manufacturers, are up more than 
50 per cent. The transport subsidy to 
Deutsche Lufthansa, though still the 
biggest item on the books, is about a 
million and a half marks, or 8 per cent, 
below the previous year’s figure. A 
reduction of some 300.000 marks is 
made m the allotment to the German 
Aeronautics Research Institute at Adlers- 
hof, which handles the testing equipment 
and research work. 

Blind landings by Lufthansa 

In connection with the opening of a 
training school for pilots at Tentpelhof 
Aerodrome in Berlin a system for blind 
landings recently developed by the Luft- 
hansa was demonstrated. Radio devices 
guided a pilot in the closed cabin of a 
tri-motored transport to the proper point 
from which a landing could he made, 
assuming a clear ceiling of only 200 ft. 
American accomplishment in the way of 
blind landing has already gone much 
farther than that. Somewhat similar 
methods were used by Capt. Albert F. 
Hcgcnberger last summer in blind land- 
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plane, with its cockpit completely 
hooded. New landing beams soon to be 
installed by the Department of Com- 
merce not only guide the pilot to the 
field, but give him a directional angle 
of glide to follow directly to the ground, 
regardless of visibility. 

Personnel 

Capt. George W. Steele, command- 
ing officer of the aircraft carrier Sara- 
toga, was relieved of his command on 
December 31 to permit his retirement 
after 30 years of active service. First 
commanding officer of the Los Angeles, 
he was of the first group of American 
naval officers to make a flight across the 
Atlantic in a rigid airship. He came 
over in the Los Angeles when a Ger- 
man crew delivered her to Lakehurst. 
Capt. Rufus F. Zogbaum. commander 
of the Naval Air Station at Pensacola, 
will take over his command. 

Comdr. Fred T. Berry, now execu- 
tive officer of the Naval Air Station 
at Lakehurst. N. J., is taking command 
of the Rigid Airship Training and 
Experimental Squadron of the U.S.S. 
Akron, and also of the Lakehurst air 
station. Lt. Comdr. Jesse L. Kenworth, 
Jr., succeeds him as executive officer of 
the station. 

Air Chief Marshal Sir John Salmond, 
retiring Chief of Staff of the Air Min- 
istry, will succeed Air Vice-Marshal 
Sir Vyell Vyvvan in April as govern- 
ment director on the board of the Impe- 
rial Airways. Upon his retirement 
from the Air Force, announced last July 
(Aviation. September, 1932) but just 
about to take effect, Sir John will be 
succeeded by his elder brother, Ait- 
Marshal Sir Geoffrey Salmond. 

With the completion of reconstruction 
work at the Aeronautical Research 
Institute of the Tokyo Imperial Uni- 
versity Dr. C. Shiba, who has been 
promoting this work for the past nine 
years, has announced Ins resignation as 
director. Dr. Koroku Wada, professor 
of the Imperial University and aero- 
dynamicist of international repute, has 
been appointed his successor. 

F. Trubee Davison, Assistant Secre- 
tary of War in Charge of Aeronautics, 
has been elected president of the Ameri- 
can Museum of Natural History to suc- 
ceed Prof. Henry Fairfield Osborn. On 
March 3 Mr. Davison will resign the 
post to which he was appointed by the 
late President Coolidge in 1926, to give 
his full time to his new duties. 

Major Jack Berry, manager of Cleve- 
land Airport since 1926, has tendered 
his resignation, to take effect immedi- 
ately. Claude F. King will be acting 
manager until permanent appointment 

E. K. Campbell. long associated with 
Curtiss-Wright in various capacities, 
has been apointed manager of sales and 
service in the Transport Division of the 
Curtiss - Wright Airplane Company. 
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The new 

Condor transport 

T HE new Curtiss-Wright Condor 
transport for 1933 (nine of which 
are under construction at the Robertson 
plant), now three generations removed 
from the Army's heavy bomber of 1927, 
has shaken off all the earmarks of its 
military ancestry. Up to this point the 
transition has been gradual. The first 
change involved alteration in fuselage 
dimensions, to provide cabin room, fair- 
ing over of gun cockpits in the nacelles, 
and the introduction of dihedral to im- 
prove lateral and directional stability. 
The second or intermediate stage left the 
primary structure basically unaltered, 
but was concerned chiefly with a general 
streamlining and cleaning up of the 
exterior (including complete revision of 
nacelle shapes) and, more important 
still, the building in of certain features 
to improve maintenance facilities, and to 
lower operating costs. The 1933 model, 
the third step, is a decided variant, — a 
new off-shoot on the Condor family tree. 
Completely redesigned, it is a purely 
commercial type built to meet modern 
air transportation requirements. Except 
that it is a biplane with two engines 
carried outboard in the lower wing 
panels, and that it incorporates main- 
tenance and passenger comfort features 
painstakingly developed during the past 
two years of active service on Eastern 
Air Transport, Inc., the resemblance to 

the older models is not very pronounced. 

Externally, the most obvious changes 
concern the power plant, the landing 
gear, and the tail surfaces. The first is 
probably the most significant. Since its 
inception, the Condor, — bomber and 
transport, — has been built around the 
water-cooled Curtiss Conqueror engine. 
The underlying reason was probably a 
desire to concentrate all the power in 
two units which, until the relatively re- 
cent entrance of air-cooled engines into 
the higher horsepower ranges, precluded 
their use. Two of the newest Cyclone 
F's of 700 hp. each are used on the new 
Condor. Geared models were selected 
to reduce propeller tip speed (and there- 
fore, propeller noise), and to increase 
propulsive efficiency. Large diameter 
three-bladed metal propellers are fitted. 
The engines are mounted in streamlined 
nacelles of the N.A.CA. type, located in 
accordance with the latest recommenda- 
tions from Langley Field, with pro- 
pellers in line with, and well ahead of 
the leading edge of the lower wing. 
This puts the plane of rotation well 




ahead of the passenger compartment, an 
important point with respect to cabin 
noise and passenger safety. 

An extremely simple gravity type fuel 
system, said to contain only 18 fittings, 
has been laid out for the ship. The 
gasoline is carried in four 75-gal. tanks 
in the center section of the upper wing, 
and is fed by gravity down to the carbu- 
retors. Fuel may be used from any tank 
to either engine, and the filler openings 
have been manifolded to simplify fueling 
operations. 

Modern high-speed transport require- 
ments call for retracting landing gears 
(for a general discussion of the eco- 
nomics of landing gears see page 33 
this issue), and the new Condor is not 
lacking in this respect. The main 
wheels are located below each engine, 
and may be withdrawn in flight into the 
underpart of the nacelle. The retraction 
is not complete, as about one-half the 
diameter of each wheel remains exposed 




to the slip-stream. All axles and brac- 
ing struts, however, are completely 
housed. Normally the retracting me- 
chanism is operated electrically, but for 
emergencies hand-operated mechanical 
control is provided. Three separate 
warning devices are installed to indicate 
the position of the gear to the pilot. The 
tires are of the low-pressure safety tread 
type, and the wheels are fitted with 
mechanical brakes. The tail-wheel is 
not retractable, but is furnished with 
streamlined fairings. As shown in the 
accompanying three-view drawing, the 
machine may be fitted up as a seaplane 
by the installation of Edo twin-floats in 
place of the wheeled gear. 

One of the distinguishing marks of the 
old Condor was its biplane tail and 
double rudder. These features have been 
eliminated in the new machine by the 
substitution of the more conventional 
single horizontal and vertical tail sur- 
faces. The old idea that the control 
surfaces of the tail must be kept in the 
slip-streams of multiple power plants 
has been generally abandoned. On the 
new Condor both the vertical and hori- 
zontal surfaces are of high aspect ratio, 
as dictated by current practice. ^It is of 

the Flettner type have been incorpo- 
rated, both in the rudder and in the 
elevators. Dynamic balancing of the 
offset hinge type has also been used, and 
all removable surfaces are hung on ball 
bearings, both for ease of control and 
for reduced maintenance costs. 

With respect to structure, the new 
ship is of the conventional composite 
type. The fuselage is welded up from 
chrome-molybdenum steel tubing. Wing 
beams are of heat-treated welded steel, 
and the ribs of duralumin. All surfaces 
and the major portion of the fuselage 
are covered with doped fabric. A great 
deal of attention has been paid to the 
accessibility of the interior structure by 
the proper location of removable panels 
and inspection windows. The same is 
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true of the cowl layouts. Every essential 
part of power-plant or controls may be 
reached for inspection in a minimum 
time. Electric wiring throughout the 
ship is run in metal conduit with shielded 
junction and fuse boxes. 

The pilot’s compartment in the nose 
is fitted with the full complement of 
blind flying instruments, all rubber 
mounted. Radio transmitting and receiv- 
ing apparatus is to be placed in the 
cockpit behind the pilots' seats. As in 
previous models, the dual controls are 
fitted on a Y support from a single 
column mounted between the seats. The 
passenger cabin is fitted with seats for 
fifteen persons, arranged in a single row 
along one side, and a double row along 

purchased by Eastern Air Transport. 
Normally all seats face forward, but 
some of the chairs may be reversed if 
desired. The interior is finished in a 
combination of fabric and leather with 
linoleum-covered floors. Radius pieces 



are provided at the bottom of the wall to 
eliminate sharp corners, and the floor 
linoleum extends a short distance up 
the wall. This feature, together with 
flush type door sills permit easy clean- 
ing, and prevents the accumulation of 
dirt in corners. The windows are of 
laminated glass and cannot be opened. 
Cabin ventilation and heating are sup- 
plied from a central system. The gen- 
eral control is in the hands of the pilot, 
but individual outlets permit each pas- 
senger to adjust the warmth or the air 
supply at his seat to suit his fancy. 
Since no gasoline is carried in the fuse- 
lage proper, the possibility of fumes 
from this source is entirely eliminated. 
Great care has been expended in insulat- 
ing the walls. The cabin is virtually 
an inner fuselage shell, separated from 
the outer shell by large air spaces and 
suitable sound-proof padding. 

The new Condor has a wing span of 
82 ft. and a gross weight of somewhat 
over 16,000 lb. of which 3,200 lb. is 
available as pay-load. It is expected to 
show a high speed of about 170 miles an 
hour, and a cruising rate of about 145 
miles an hour. Its normal fuel capacity 
of 300 gallons gives it a possible range 
of about 560 miles. 


Fokker builds 
high-speed transports 

T HE active development of a number 
of highspeed transport designs by the 
Dutch Fokker Company (of which the 
first unit will go into service shortly on 
K.L.M.) warrants the assumption that 
European operators are no longer con- 
tent with 100-mile an hour cruising 
speeds, but have been attracted to the 
possible economies of the 150-200 
rn.p.h. range now being invaded by their 
American contemporaries. First to be 
delivered will be a three-engineed mono- 
plane designed for long-range work with 
12 to 20 passengers at a cruising speed 
of 155 m.p.h. Top speed of 183 m.p.h. is 
predicted. This model can take 
engines ranging from 500 to 800 hp. 
each. The first machines are being 
fitted with three 700 hp. Wright Cyclone 
F’s. 

In general arrangement the F-XX 
is typically Fokker, but exhibits a num- 
ber of innovations. The standard welded 
steel tube, fabric-covered fuselage has 
been retained, although the old rectan- 
gular cross section has been changed in 
favor of an approximately elliptical 
form. Outboard engine nacelles have 
been dropped well below the wing, and 
are supported entirely from the wing 
structure, there being no bracing mem- 
bers across to the fuselage. The landing 
gear is attached to the nacelles only, 
and is completely retractable. The main 
wheels can be pulled up into the nacelles 
and the openings completely covered 
with sliding panels. The tail wheel 
may also be entirely withdrawn into the 
fuselage. N.A.C-A. cowlings are fitted 
on all three engines. 

Depending on the range desired, the 
cabin can be arranged for 12 or 20 
passengers. Some 210 cu.ft. of baggage 
space is available, distributed between 
the fuselage and several wing compart- 
ments some of which are located between 
the main spars, and others aft of the rear 
spar in the trailing edge of the wing. 

A number of other machines are in 
various design and construction stages. 
The F-36, a four-engined (Cyclones) 
monoplane for long range work with 
alternate cabin arrangements — one with 
chairs for 32 day passengers, and the 
other with convertible sleeping ac- 


commodations for 16 day and night 
passengers— has also been ordered by 
K.L.M. Besides these, there are under 
way a smaller high-speed trimotor for 
10 passengers; a high-speed single- 
engined transport for mail, or 8 
passengers; and a twin-engined design 
about which very little is known to date. 

General Aviation’s 
Clark GA-43 transport 

A BID for economy through sim- 
plified maintenance and high cruis- 
ing speed is being made by the Clark 
designed GA-43 transport by General 
Aviation Manufacturing Corporation. 

The new machine is a low-wing 
monoplane, with a full metal mono- 
coque fuselage, fitted with retracting 
landing gear. It is powered with a 
single Wright Cyclone E or F (P & W 
Hornet may also be used), and has 
scats for ten passengers and a pilot. 



The metal monocoque fuselage has a 
smooth skin of Alclad, rivetted to 
Z-bar stringers, supported on built-up 
duralumin ring-type bulkheads. Wing 
stubs extend about 3 ft beyond, and are 
an integral part of the fuselage. The 
principal stresses are carried on two 
duralumin lattice type beams with 
certain stainless steel fittings, which 
carry the loads across the fuselage 
through the bulkheads. The stubs 
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perform several functions. They not 
only provide attachment points for the 
main wing beams, but also carry the 
landing gear and its retracting mech- 
anism, as well as the main fuel tanks. 
The metal covering of the top surface 
of the stub is reinforced to provide 
walkways on each side to give access to 
the tank filler caps and the pilot's 
cockpit. A portion of the under-surface 
covering is removable to permit the 
inspection or removal of the tanks. 

Probably the most interesting part of 
the stub assembly is the attached land- 
ing gear and its retracting mechanism. 
Goodyear 30x13 air-wheels are used, as 
well as oleo-spring shock absorber 
struts. The construction of the gear is 
described on page 36. The retracting 
mechanisms on both sides are attached 
through a " Y'" connection to a two- 
way valve and a hand-operated oil 
pump in the cockpit. It is claimed 
that the gear may be retracted in IS 
seconds, extended in 7. 

The wheels retract into streamlined 
housings which extend below the lower 
surface of the stub. The nose, sides 
and tail pieces of the housing are fixed, 
but the bottom portion is in the form 
of a pair of clam-shell type doors 
which are automatically opened by the 
landing gear as it is extended. When 
the gear is retracted, the trap doors 
snap shut to form completely covered 
streamline enclosures. 

The moving parts of the undercarri- 
age arc carried on large hardened steel 
pins through generous removable 
bronze bushings provided with pressure 
type lubrication. With the airplane on 
the ground in landing position, all parts 
of the wheel retracting mechanism are 
completely accessible, for the wells into 
which the wheels are drawn are large 
enough, and give sufficient headroom 
to permit a man to stand upright and 
work inside comfortably. The wells 
are also completely closed off from the 
rest of the wing structure so that it 
is possible to hose out any accumula- 

Thc wings are of the full cantilever 
type, tapered both in thickness and in 
chord, and arc fastened to the wing 
stubs through forged steel pin-type 
fittings. These fittings arc accessible 
by the removal of a covering strip held 
on under turnbucklc tension. The main 
wing beams are latticed duralumin 
tubing. Ribs are of smaller diameter 
dural tubing on a modified Warren 
truss pattern. The wing tips are ellip- 
tical. and the ailerons, which are of 
the balanced type, are inset. 

Aside from the obvious efforts to 
reduce drag through careful streamlin- 
ing, the airplane exhibits one or two 
other aerodynamic features worthy of 
comment. As a result of extensive 
wind tunnel tests for lateral stability 
the final design shows 6 deg. of di- 
hedral on each wing, an abnormally 



high value for monoplanes of this 
type. Another unusual feature is the 
use of a short fixed slot in the leading 
edge of the wing opposite a portion of 
the ailerons. The slotted part of the 
wing is very short (not over 30 to 
36 in. in length). It is located oppo- 
site the inboard one-third point in the 
length of the ailerons. The nose air- 
foil, or slat, is in line with and is an 
integral part of the leading edge of 
the wing. Its cross-section, and dimen- 
sions of the slot arc those developed 
recently by the X.A.C.A. for the 
Clark Y wing. This combination is 
said to be effective in improving aileron 
control at or near the stalling point. 

A number of interesting maintenance 
features have been incorporated. For 
example, the fuselage at the tail is deep 
enough where the stabilizer front spar 
passes through to permit a man to work 
comfortably around the adjustable sta- 
bilizer mechanism. The tail cone may 
also be removed making the entire as- 
sembly open for visual inspection. All 
piping and wiring underneath the pilot's 
cockpit is completely accessible from 
the forward baggage compartment. 
The control wiring leading from the 
cockpit to the tail surfaces can also be 
laid completely open for inspection and 
adjustment by lifting sections of the 
floor along the cabin aisle. Large in- 
spection plates are provided along the 
wings so that aileron cables may be 
reached along their entire length. 

The cowling around the engine, 
which is of the full N.A.C.A. type, can 
be removed in fuil or openeil up in 


lions hinged at the top and at the lower 
right side, and fastened together on the 
lower left side by means of a pair of 
internal turnbuckles. When the turn- 
buckles are loosened there is no tend- 
ency for the cowl to drop off as it hangs 
over the upper half of the engine. 

The pilot’s cockpit is located high in 
the nose of the fuselage, and is sur- 
rounded with a dural cab. The front 
and side panels are of shatterproof 
glass, and the roof is strong enough to 
protect the pilot in the remote event 
of the ship capsizing on the ground. 
The center section of the housing slides 
backward over the rear portion to open 
up the whole cockpit for ordinary or 
emergency entrance or exit. The cock- 
pit is high enough above the fuselage 
so that with the plane in flying posi- 
tion on the ground the pilot can see 
over the cowling to within about 50 ft. 
of the nose. (See preceding page.) 

The stabilizer control is beside the 
seat on the left side, and the valve and 
pump for the retracting gear in a similar 
location on the right. The throttle and 
mixture controls are set in the usual 
way under the pilot's left hand, and the 
electrical control panels are mounted in 
the side wall just forward of the throt- 
tle. This panel takes care of both the 
radio and all lights. 

The main instrument panels are 
divided according to function. In the 
center, at the top of the instrument 
board is a complete navigating panel 
with engine instruments and the brake 
hydraulic system indicating instruments 
on sub-panels immediately below. The 
back of all panels can be reached by 
removing a small section of the cowling 
ahead of the windshield. All instru- 
ments may thus be conveniently discon- 
nected. and each unit panel removed by 
loosening a few screws from the front. 

A pair of slide-type indicators, one 
on each side wall, indicates the position 
of the retracting undercarriage, each 
wheel being indicated independently 
through a Bowden type connection. A 
novel indicating device has been in- 
stalled to warn the pilot in case he at- 
tempts a landing without letting the 
wheels down. A miniature electric 
motor is clamped to the lower part of 
the control stick with its axle vertical 
and parallel to the stick. A small 
aluminum disk or flywheel is attached 
to the motor shaft, and the flywheel is 
unbalanced by attaching a small piece 
of lead to one side. If the motor is 
rotated the unbalanced flywheel imparts 
a sharp vibration to the control stick, 
which cannot be overlooked. Current 
is drawn from the plane’s storage bat- 
tery, but the circuit includes three 
small switches in series, all of which 
must be closed to start the motor. Two 
of them are mounted on the under- 
carriage and the third is attached to the 
throttle. Thus when the latter is closed 
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with the wheels up, the stick starts to 

Another simple but useful detail in 
the cockpit is a stick-locking device. 
A small V-shaped bracket is hinged to 
the bottom edge of the instrument 
board. With the stick centered in an 
upright position, the bracket may be 
so swung that a pin at its free end 
drops into an eye fastened to the stick 
and thus prevents any control motion. 

Cabin chairs of welded dural tubing 
are of the adjustable reclining type, 
and are spaced so that there is plenty 
of leg room available. Overhead bag- 
gage racks run the full length of the 
cabin. Emergency communication with 
the pilot is possible through a small 
sliding glass window forward. A well- 
equipped toilet compartment occupies 
the usual location aft of the cabin. The 
main entrance door is in the starboard 
side behind the wing, and an emergency 
exit is forward on the port side. 

Unusual pains have been taken to 
achieve quiet in the cabin, both by the 
elimination of direct sound waves, and 
vibration carried through the structure. 
Between the outer shell of the fuselage 
and the inner paneling of the cabin is 
a layer about 1 in. thick of a mixture 
of about 80 per cent down and 20 per 
cent feathers. The windows are double 
nii-in. Triplex safety glass set in sponge 
rubber with about 4 in. of air space be- 
tween panes. They cannot be opened. 
Light roller type shades are part of the 
standard equipment. 

A complete cabin heating and ventilat- 
ing scheme has been worked out, in 
which cold fresh air is collected through 
a screened port in the leading edge of 
the wing stubs on each side, and is 
distributed through an aluminum duct 
fastened to the wall over the windows 
on each side. Small swiveling nozzles 
of a novel type permit each passenger 
to direct the incoming stream of fresh 
air as he may see fit. Air to be heated 
is carried through a small boiler system 
under the control of the pilot and dis- 
tributed through ducts in the side walls 
below the seats on each side. Registers 
at each scat permit the passenger to 
adjust the amount of warm air desired. 

Engine vibration lias been materially 
reduced by using rubber washers in 
the engine mount connections and 
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three-view drawing. The weight of the 
airplane structure complete, including 
engine, cquipiiicnl. etc., and built-in 
radio mounting is 4.921 lb. Allowing 
for a pilot at 170 lb., and fuel, oil and 
payload I not including radio and 
flares) at 2,909 lb., the total gross 
weight comes to 8,000 lb. In carrying 
96 gal. of gasoline and 8 gal. of oil 
(no radio or flares) the payload is 
2,273 lb. With 136 gal. of gasoline 
and II gal. of oil (no radio or flares), 
the payload amounts to 2,010 lb. For 
the addition of radio installation ( com- 
plete two-way) and for two flares 
deduct 200 lb. and 40 lb. respectively 
from the above payload figures. 

Wright double-row 
radial engine 

M ENTION was made on page 25 
of the January. 1933. issue of 
Aviatiox of the Wright fourteen- 
cylinder two-row Whirlwind Model R- 
1510 engine, installed in the special 
Northrop monoplane for Commander 
Frank Hawks. This engine has been 
undergoing flight and block tests by the 
manufacturer and the U. S. Navy over 
a period of some eighteen months. 
With its two staggered banks of seven 
cylinders each, it is virtually a combina- 
tion of two Whirlwinds placed back to 
back and operating on a single crank- 
shaft Although tile 5-in. bore and 5.5- 
in. stroke of the Model R-1510 gives 
each bank a displacement equivalent to 
the standard 280-hp. Whirlwind, the 
twin-row arrangement with twice the 


the power u 


a frontal 


The engine in the Hawks ship is a 
geared model, capable of developing 700 
lip. at 2.300 r.p.m. for full throttle at sea- 
level. Its dry weight including the re- 
duction gear and standard equipment is 
870 lb., giving a specific weight of 1.24 
lb. per hp. Direct drive models Weigh 
some 45 lb. less, and yield a figure of 
1.17 lb, per. lip. 


All 


tached that there is no solid metal 
between engine and fuselage to transmit 
vibration. Even the exhaust tail pipe 
is supported at its outer end through a 
ball and socket universal jcint coupling. 
With such precautions against direct 
vibration, and with the unusual wall in- 
sulation installed, this airplane is said 
to be so quiet that conversation may be 
carried on from front to rear of the 
cabin without raising the voice. 

The general arrangement of the air- 
plane is found in the accompanying 
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Although the dimensions of the vari- 
ous units in the engine are closely related 
to the Whirlwinds, the design in general 
exhibits all the recent improvements 
incorporated in the latest Cyclone series 
(see Aviation, December, 1932), — in- 
cluding new cylinder head finning, built- 
in spark plug coolers, and the large 
diameter, low-speed blower impeller. 

The crankcase is composed of seven 
sections of heat-treated light-metal alloys. 
The nose section is an aluminum-alloy 
casting carrying the valve tappet guides 
and the front cover plates. The main 
case (heat-treated aluminum-alloy forg- 
ings) is in three sections. The center 
section contains half of the cylinder pads 
for the front and rear rows of cylinders, 
while the iront and rear sections are 
identical and complete the cylinder sup- 
port pads. Through-bolts between the 
cylinders hold these sections together. 
The rear sections of the case containing 
supercharger and accessories are prac- 
tically the same type as those of the 
Cyclone Model F. The super-charger 
blower is 11 in. in diameter, and operates 
at a comparatively slow speed, thus re- 
ducing stresses on bearings and increas- 
ing efficiency of the supercharger unit 
as a whole. A down-draft carburetor is 
standard equipment. All the power 
driven accessories are mounted on the 
rear cover, which is in the form of a 
flat plate. These include two Scintilla 
14-cvlinder magnetos, oil and fuel 
pumps, Cuno oil strainer, and oil pres- 
sure relief valve. Mounting flanges arc 
also provided for starter, two tachom- 
eters, generator and drives for two ma- 
chine-gun synchronizers. 

The crankshaft is a one-piece steel 
forging with two throws set 180 deg. 
apart. It is carried on one ball and 
three roller bearings, and is balanced 
by two counter weights. Master rods 
are of a patented "banjo" type. Split 
core pieces which carry steel backed 
bronze bearings are fitted into the banjo 
ring and secured by clamping bolts. 
Link rods are forked at the knuckle pin 
end, and are pinned to the master rod 
core pieces. Bronze bushings are used 
throughout. 

A double oil pump assembly is used, 
consisting of one scavenging and one 
pressure pump, both mounted on the 
accessory section. Oil for the main 
bearings is introduced into the rear end 
of the crankshaft under pressure, and 
excess oil from all parts of the engine 
drains into a sump attached to the 
nose-piece and mounting sections, and 
is returned to me main lank by tne 
scavenging pump after passing through 
the strainer. 

The general specifications of this 
engine, other than those mentioned above 
are as follows: displacement 1.510 cu.in. ; 
compression ratio 6.25 : 1 ; reduction gear 
ratio 8 :5 ; overall diameter 45 in. ; center 
of gravity liV in. forward of the center 
line of the rear bank of cylinders. 
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CUTS 


Open wider, please! 

T HE aircraft industry has always 
felt free to borrow tools or methods 
from the older arts wherever suitable 
applications could be found. Recently 
mechanics in United Air Lines’ shops 
at Chicago have turned to the field of 
dentistry for assistance in checking up 
on the condition of metal propellers. It 
has been found that an ordinary small- 
sized dental mirror with its offset handle 
is an ideal tool for the examination of 
propeller hubs and clamping bolts. Tlte 
engine side of the hub, which is ordi- 
narily difficult to inspect at close range, 
is thereby made completely accessible 
for detailed inspection. 


Overhead for profit 

I N many shop operations, "overhead" 
items are frequently linked-up with 
financial losses. Somewhat more liter- 
ally, the Cheyenne, Wyo., shops of 
United Air Lines have installed an over- 
head item which actually reduces costs. 
The upper surfaces of the top wings 
of the Boeing SOA's used on the Chi- 
cago-San Francisco run and based at 
Cheyenne, are very high above the 
ground and are therefore difficult of 
access for inspection and repair. To 
go over these surfaces with the help 
of step-ladders and scaffolding, was 
awkward and expensive, but advantage 
has been taken of the heavy I-beam 
track hanging from the roof trusses of 
the main servicing hangar (for the 






hich are open in 
closed and locked 
n the outfit is not in use. Appropri- 
: racks, drawers and shelves take 
re of all the supplies and equipment 


n the i 


iside a: 


e all supplies 

on board for the comfort of passengers, 
such as liquid soap, towels, cardboard 
containers, etc. The small rectangular 
tank on the left side is the liquid-soap 
supply, and the cylindrical arrangement 
on the other side is a drier for chamois 
skins used in cleaning. A hand-wringer 
is mounted on a shelf on one side. 

All cleaning of airplanes at Browns- 
ville is done at night after the mechan- 
ical work on the planes has been com- 
pleted. By keeping all the necessary 
supplies in the portable cabinet, it is 
therefore unnecessary for anyone to 
have access to the stockroom during the 
night. Supplies for the cabinet are re- 
plenished from stock during working 
hours. By making the cleaning opera- 
tions tlte last on the list of servicing 
items, it is assured that every airplane 
goes out on the line every morning 
without any marks of mechanical work 


pended from the rail on a pair of trol- 
leys. Rope slings permit the adjusting 
of the platform to any desired level, 
from which a mechanic may easily and 
quickly inspect the entire top wing of 
an airplane placed below the hoist rail. 
Minor repairs such as patching fabric, 
can thus be conveniently carried out, 
as well as a touch-up, or doping of the 

provided with an automatic cord reel 
is mounted on the I-beam within reach 
of the mechanic in the bosun's chair. 


Warning for mechanics 


N A * 


mechanic during the process of remo’ 
ing an engine from one plane and ii 
stalling it in another. One of the ere 


it of Pan Ameri- 
Brownsville, Tex. 
te.) The extent to 


Aid to good shipkeeping 

F EW transport airplanes leave the 
hands of their servicing crews 
cleaned and polished to the degree of 
those which fly south • ~ 

and the Canal Zone 01 

( See page 40, this 

which the clean-up work is organized 
is indicated by the ship-cleaner's locker 
illustrated in an accompanying photo- 
graph. The cabinet is about 6 ft. high. 
3 ft. square, and is mounted on swivel 

the servicing hangar floor. When clean- 
ing the interior of a plane the open 
cabinet may be pushed up against the 
cabin door, so that all the material may 


: fired, > 


trike him. 


The 


ling the propell 


complete, and the engine had not been 
turned up for two days. An immediate 
examination disclosed that the ignition 
switch on the dash was in the off posi- 
tion, but tests indicated that although 
the left magneto was grounded, the 
right showed an open circuit. Upon 
screwing out the ground plugs of this 
magneto, it was found that the ground 
wire had not been making contact due 
to the plugs not having been screwed 
in tightly. No material was found to be 
faulty, and tlte magneto had previously 

would suggest the importance of check- 
ing out the grounding of both magnetos 
before attempting any maintenance 
work involving the rotation of the 
propeller. 
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AIRCRAFT AT WORK 


Farm mortgages 
by airplane 

T HE time required to raise money 
on the old homestead in the vicinity 
of Council Bluffs, Iowa, has been mate- 
rially reduced through the activities of 
Messrs. McMillen and Wimer and 
their J-6 Curtiss Robin. A special 
aerial camera, designed and built by 
Mr. McMillen has been installed in the 
airplane. Mortgage bankers who arc 
called upon to make loans on farms or 
land have been employing the airplane 
to obtain air photographs of the prop- 
erties. From pictures thus obtained 
the bankers’ geologists and agronomists 

land, or can estimate closely the yield 
and value of standing crops. This 
method saves a great deal of time over 
the older system of sending out parties 
by road for the same purpose. 


The airplane 
vs. Anthrax 

I N the Gulf Coast section of Louisiana 
large herds of cattle are pastured in 
marshy areas in almost inaccessible 
locations. Every year it is necessary to 
protect them against anthrax (an in- 
fectious disease with a high mortality) 
by vaccination. To reach the herds 
ordinarily requires an hour by car and 
seven to eight hours search by boat. 
During the past year Dr. Louis Leon- 
pacher, veterinary surgeon of Lafayette. 
I.a., has been able to make the same trip 
in 15 to 30 minutes by air. Chartering 
an airplane and a pilot, it has been found 
to be a simple matter to locate and 

them without delay from a landing on 
some nearby lagoon. As tlte scope of 
this work develops, the doctor is con- 
templating the purchase of a plane of his 


Airplanes aid 
British oil production 

D OWN in Arabia where the Iraq 
Petroleum Company pipes its crude 
product over long stretches of desert 
into Syria for shipment, an Avro 
Model 10 trimotor and a deHavillawl 
Type 50 biplane chartered from Im- 
perial Airways are performing a varietv 
of important duties. These machines 
not only make periodic inspection runs 
along the pipe lines, but are useful also 


to transport material and provisions to 
outlying desert stations. They have also 
been valuable in survey work, partic- 
ularly in spotting locations for drilling 
for water. Points where water is thus 
found are selected as sites for pumping 
stations along the line. Once the sta- 
tions have been established the airplanes 
serve to keep the local managers in 
touch with field headquarters. 

Reports of another use of aircraft for 
geological survey work in connection 
with the search for petroleum come 
from Australia, at present the only 
continent which does not produce oil. 
Co-operating with the Commonwealth 
Geological Advisor, units of the Royal 
Australian Air Force have been des- 
patched to various parts of the country 
to make preliminary photographic sur- 
veys. Many large and rugged areas 
which are believed to contain oil de- 
posits are practically inaccessible ex- 
cept from the air. An examination of 
certain hitherto unchartered portions of 
the coastline is also contemplated as a 
part of this program. 


Aerial prospecting 
along the Yukon 

B ASED on Mayo Lake, just below 
the Arctic Circle and about 100 
miles cast of Dawson, three airplanes 
belonging to .the Treadwell Yukon 
Company, Ltd., have been keeping 

tory supplied with men, dogs and food. 
Operations started in 1928 with one 
plane, a Wasp-powered Fairchild. In 
the summer of 1930 a Bellanca Wasp 


was added, and later a deHavilland 
Moth. During the open season of 1930 
the Fairchild maintained four parties 
of two men each, and in 1931 the 

parties. The operations during both 
seasons were conducted without any 
injury to personnel or serious damage 
to a shipment. The Moth has been used 
chiefly as a spare and for emergencies. 

Each prospecting unit consists of the 
prospector, a helper, two dogs and 
equipment and food to last the party 
about two weeks. Each party is flown 
to its assigned location, and arrange- 
ments are made for a time and place 
to meet the plane at some later date. 
At the appointed time they are picked 
up, make their reports, and are either 
equipped with new supplies for another 
period, or are transported back to head- 
way vast territories are covered which 
could never be reached otherwise. 

Due to the unusual operating condi- 

relatively high, but comparing them 
with the results obtained and the cost 
of doing equivalent work by any other 
means, they are exceedingly low. Care- 
ful records have been kept of all ex- 
penses, and the summarized figures for 
operations during 1931 are given in 
condensed form in the following table. 
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KENDALL 

THE 30 HOUR 0IL 





AIRPORTS EVERYWHERE 



TEXACO IS AT YOUR SERVICE 


Texaco offers you a complete 
line of Texaco Airplane Oils, 
Texaco Marfak Greases, Texaco 
Lubricants and Texaco Aviation 
Gasoline— plus an engineering 
cooperation service that is un- 
surpassed. 

In the laboratory and in the air, 
Texaco Aviation Products stand 
out for their consistent perform- 
ance, for their high quality and 
uniformity wherever obtained. 

Texaco Airplane Oils are ex- 


ceptional. Their low carbon 
residue content, purity, low pour 
point and resistance to high- 
temperature break-down are 
characteristic. 


Write The Texas Company 
on any question of aviation fuels 
or lubricants. Texaco Products 
are available at airports from 



TEXACO AVIATION GASOLINE * TEXACO 
AERODIESEL FUEL * * TEXACO AIR- 
PLANE OILS * * * TEXACO MARFAK 
GREASES * TEXACO ASPHALT PRODUCTS 

(for Runways, Hangar Floors, Aprons and Dost Laying) 
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MUNT1C WHITE FLA.5H “ 


KELLETT AUTOGIRO TOWING KELLETT SKY AD. 

When 8o,ooo spectators at the Army-Navy game 
at Philadelphia watched sky ad. banners flying 
in the sky, they witnessed just another example 
of the wide variety of practical new services made 
possible by the Autogiro . . . An advertising sign 
in the sky which might at first seem a stunt is 
obviously just as practical as any other form of 
outdoor advertising but with the added value of 
spectacular visibility. Many advertisers have been 
quick to utilize this great new medium . . . New 
Autogiro services include forest patrol; pipe line 
and power line patrol; bandit patrol; exploration; 
greatly facilitated aerial survey and photography; 
and the list grows apace. 



AUTOGIRO NEWS 


London, England. Juan de la Cierva, made 
a fellow of the Royal Aeronautical Society 
during 1933, is awarded the Silver Medal 
by the Society for "definite aeronautical ad- 
vances he has made with the aircraft of his 
invention" — the Autogiro. 

Southampton, pa. State police call upon an 
Autogiro from Pitcairn Field to join in a 
statewide search for bandits who robbed a 
bank in this town, revealing that Autogiro 
search directly produced the culprit in a 
previous robbery at a nearby center. 
charlotte, N. c. During ceremonies inaugu- 
rating the start of air mail service between 
Augusta, Ga., Camden, S.C., Columbia, S.C., 
and this city, the Mayors of the four cities 
witness an Autogiro acrobatic exhibition by 
Pilot John Miller. Immediately requesting 
Autogiro rides, they are accorded extended 
flights over Charlotte, give willing testimony 
to “a new sensation of security in flying.” 



paris, France; Berlin, Germany. Aeronauti- 
cal expositions in these cities reveal European 
Autogiro development in the presence of sev- 
eral new experimental models of varied types. 


A standard size, 35 millimetre sound film, 
which graphically tells the story and portrays 
the performance of Autogiro aircraft, is avail- 
able for loan without cost for theatre and club 
use. Write to this company on your busi- 
ness letterhead concerning the picture “Wings 
of Tomorrow." 
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Announcing the 

NEW 

HAMILTON STANDARD CONTROLLABLE 

Designed, manufactured, and tested against the background of experience 
gained in the production of over 30,000 metal propellers. The prices of 
production types have been reduced to levels which permit them to be 
adopted as standard equipment on modern high-performance airplanes. 

Detailed information on request. 



HAMILTON STANDARD PROPELLER COMPANY 
East Hartford, Connecticut 


SUBSIDIARY OF UNITED AIRCRAFT & TRANSPORT CORPORATION 
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Vast Resources— High Craftsmanship- 
Far-sighted Vision — | 


Nobody deliberately and knowingly buys inferior 
equipment for aircraft, where quality and fine per- 
formance are so necessary — yet there's no argu- 
ment that certain products are better than others. 

In the face of unrelenting pressure to reduce 
quality, Bendix believes that Aviation is best served 
by building every product as nearly perfect as 
possible; aiming at superlative performance. 

Bendix Wheels and Brakes for airplanes and the 
new Bendix Pneudraulic Shock Strut are examples 


of how vast resources, high spirit of craftsmanship, 
and far-sighted vision may all be inspired by a 
single idea — a determination to produce "the best." 

And typically Bendix is the development of special 
and exclusive machinery used in their manufacture; 
contributing to superior quality and lower costs. 

The services of Bendix' corps of competent engi- 
neers are always available for consultation. 



ndiana 




of the NC-4. Since then other valuable instruments have been developed, which, when used with 
the Turn Indicator, have aided in achieving aviation's greatest accomplishment.. .Blind Flying. To- 
day, even students of aviation are familiar with the sterling reputation of the Pioneer Turn Indicator. 


The rigorously trained pilots of the Army and Navy maneuvering swift pursuit planes. ..the 
seasoned transport pilot upon whose judgment and ability the safety and comfort of hundreds 
depend daily, have confirmed the value of the Pioneer Turn Indicator. 

These pilots, flying through all sorts of weather... fair and inclement, have learned to rely on 
the Turn Indicator... the key instrument that functions regardless of the attitude or position of 
the airplane. Any turn, fast or slow, is instantly and definitely indicated. Proper lateral attitude is 
maintained with the Bank Indicator, made integral with the face of the instrument. 

Although the principles of operation remain the same, many changes and refinements of 
design have taken place to increase its efficiency and performance. The Pioneer Turn Indicator 
continues as heretofore to be the one indispensable instrument for Blind Flight. 

PIONEER INSTRUMENTS 

PIONEER INSTRUMENT COMPANY INCORPORATED 
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possible reason 


forbuying “Transport 


15 



^^ransport planes have been bought for a variety of 
reasons, but sooner or later every airline operator finds from experience that 
there is only one sound reason for buying. That reason is the PROFIT- 
MAKING capacity of the ship. 

To the operator who is free to choose his equipment on this basis, we offer 
(without obligation) some revealing and reliable facts and figures about the 
operating costs of the BELLANCA AIRBUS. On any airline where the 
present volume of traffic justifies purchase of new equipment — for any opera- 
tor who needs replacement of obsolete types — the AIRBUS* can be flown 
at a profit. There’s a meaning worth your study in the statement — 

BUILT AS ONLY BELLANCA CAN BUILD 

*This applies equally as well lo the smaller types. 

The Bellanca line includes the 12-15 place Airbus, the 
6 place Skyrocket and the standard 6 place Pacemaker. 

BELLANCA 

BELLANCA AIRCRAFT CORPORATION 
New Castle, Delaware 

Bellanca Aircraft of Canada, Ltd., Montreal 




About Control Pulleys 


When you buy or install Control Pulleys, insis 
on two things: that they be Ball Bearing, am 
that the ball bearings be Fajnirs. 

Ball Bearing because it’s the only way to assur 
permanently easy and uniform operation, 
complete freedom from jammed pulley 

in the shape of lubricating, repairing or 
replacing. Even the best plain bearings 
need frequent maintenance or they be- 
come a source of potential danger. And 
roller bearings, while possessing some of 
the advantages of ball bearings, are 
heavier — and have none of the high thrust 
capacity of ball bearings. 

Fafnir Ball Bearings, because Fafnir has 
studied the problems of control with avi- 
.ation engineers — and developed designs 


to their specifications which have stood the 
test of actual performance. 


PROOF ? 


Fafnir Aircraft Ball Bearings are specified in 
pulleys by such manufacturers as: 
Chanre-Voughl Glenn Martin 

Consolidated Northrop 

Curtiss Aeroplane Ss Mfg. Pitcairn 
Curtiss-Wright Sikorsky 

General Aviation Stearman 

Fafnir Aircraft Ball Bearings are regu- 
larly built into the Control Pulleys 
manufactured by Formica and Westing- 
house. 

Simply specify on your pulley orders, 
“Equipped with Fafnir Ball Bearings.” 


THE FAFNIR BEARING COMPANY 
NEW BRITAIN, CONN. 

Atlanta Chicago Cleveland Dallas Detroit Los Angeles 

Milwaukee New York Philadelphia Indianapolis 



Safeguarding Quality 

Fafnir* Ball 'Bearings 



Deserving full confidence 


. . . Roebling Control Cord 


F ROM start to finish, 
in the production of 
Roebling Aircraft Control Cord, painstaking 
thoroughness is enforced. Every detail of 
manufacture, every lot of material, is sub- 
jected to critical examination. 


can make it. No effort is spared to make 
this cord deserving of the full confidence of 
plane builder and operator. We would wel- 
come your request for complete information 


After the wire is drawn from steel of highest 
quality, rigid tests begin. Each one of the 
small wires for the cord must stand numer- 
ous gaugings, and bending and kinking tests. 
Then, after the wires are formed into a cord, 
the completed product goes through a series 
of severe bending, proof-loading and tensile 
strength tests. 


Painstaking thoroughness also is applied to the 
making of all other Roebling Aircraft Products — 
Tinned Aircraft Wire; 19 Wire Aircraft Strand 
tinned and galvanized; Aircraft Cord (6 x 7, 7 x 7, 
7 x 19) tinned and galvanized; Ferrules and Thimbles; 
Serving and Locking Wires; Control Strand and 
Casing; Electrical Power and Lighting Cables; Gas 
and Electric Welding Wire. We would be very glad 
indeed to receive your inquiry regarding these prod- 
ucts and to supply samples. 


A Roebling Cord must be as fine as Roebling, John A. ROEBLINGS SONS CO.. Trenton, N. J. 
with all its resources and knowledge of wire, Brmcbtt At Principal o//« Export Dipt., New Yort, n.y_ 


ROEBLING WIRE AIRCRAFT PRODUCTS 
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New Wings for a New Decade 



The Droving Cfround 


the navigation methods 
S that helped to 
/ A cat ~ry Post and 
Gatty around 
the world! 

AIR NAVIGATION 

by P. V. H. Weems 



... of the Airplane is cross country flying — 
in all kinds of weather — landing and taking 
off from all kinds of fields — and demon- 
strating to all kinds of pilots who have 
never flown the ship before. 

In the last month the new Beechcraft has 
flown in twenty-two states — at an average 
cruising speed of 170 MPH — demonstrat- 
ing to hundreds its unusual 

S PE E D— COM FORT— VIS I O N— 
LANDING AND TAKING OFF 
FROM ALL TYPES OF FIELDS 
REGULARLY USED BY 
SLOWER SHIPS 

The Decelerator — the hydraulic shock 
absorber seats — the negative stagger — and 
all the other new features found in the 
Beechcraft result in performance amazing 
to the flying public. 

The 'Beech q A ircraft ()o. 

WICHITA, KANSAS 




FREE EXAMINATION COUPON 
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Men faced with New Duties .... 




reliable oil 


temperature indication 

...clo it electrically 

does it electrically, with Model 606 Oil Tern- 



Weston 

Inshuments 
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APPROVE!) 

Safety equipnwdfoji calin plana 




SUMMERILL TUBING CO., 



March Issue 
Closes 

February 17 th 


Early receipt of copy 
and plates will enable 
us to serve you best — 
to furnish proofs in 
ample time so changes 
or corrections may be 
made if desired. 
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GREAT SHIPS USE 


BERRYLOID 

Large airlines use and specify Berryloid 
Aircraft Finishes. Notice the excellent 
appearance of planes on these lines: 



YOU KNOW HOW 
TO BUILD AIRPLANES 



WE KNOW HOW TO 
MAKE AIRPLANE TUBING 
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Searchlight Section 
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SCINTILLA 

AIRCRAFT MAGNETOS 


Nearly oil pi™.! 

of the leading transport lines, 
as well as of the United States 
Army and Navy, are stand- 
ard equipped with Scintilla 
Aircraft Magnetos. 

This is not by accident. 
Scintilla Magnetos are specified 
■ — because only with Scintilla 
Aircraft Magnetos can Scintilla 


SCINTILLA W 



DEPENDABILITY 

SIMPLICITY 

ACCESSIBILITY 



ptahere’s no better example of 
Faith than the pilot of a plane, 
confidently winging through space, 
trusting the dependability of 
mechanical devices. 

None of that unquestioning faith 
is more thoroughly justified than 
that which rests in the Stromberg 


Carburetor. After all the most im- 
portant thing about any product is 
the maker’s own idea about i t. Bendix 
Stromberg started with the purpose 
to build the best carburetor; and to 
maintain the acknowledged leader 
ship which its product today enjoys. 
That purpose has not changed a bit. 


STROMBERG CARBURETORS 

BENDIX STROMBERG CARBURETOR COMPANY 

701 Bendix Drive, South Bend, Indiana 
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It's almost uncanny the case with which 
you can handle this new W ACO Model ‘‘C." 
It answers ever) whim — is ready to go any- 
where . . . land any place. 

Take the “wheel" . . . he thrilled . . . and 
nmtisctl! It’s hard to ini a ‘rim 1 such per- 
formance in an enclosed ship; hard to 
realize such visibility in a biplane design. 
You’ve never known such easy handling. 

But the greatest thrill comes when you 
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ENGINE SERVICE 



which carries on the high standards 
of original manufacture 


T O everv owner of a Pratt & Whitney engine 
dependable service facilities are available 
throughout the country. • Service Stations carry 
on inspection and maintenance work under the 
direct supervision of factory trained men. • Com- 
plete stocks of parts are available and Service 
Stations are equipped with precision tools and in- 
struments required to maintain factorv standards. 
• Service work is done bv men who take great 
pride in maintaining the traditional Wasp and 
Hornet dependability. 

Wasp l Hornet Inyines— 

REGISTERED TRADE-MARK 

PRATT li WHITNEY AIRCRAFT CO. east Hartford Connecticut 

Subsidiary of United Aircraft & Transport Corporation 
Manufactured in Canada by Canadian Pratt & Whitney Aircraft Co., Ltd.. I.ongueuil, P. Q.; 
in Germany by Bavarian Motor Works, Munich; in Japan by .Nakajima Aircraft Works, Tokyo. 


PRATT & WHITNEY 

Authorized 

Parts and Service Dealers 


Garden City, Y. 
Dallas, Texas 
St. Louis, Mo. 
Cheyenne, Wyoming 
Chicago, Illinois 
Butte, Montana 
St. Paul, Minnesota 
Seattle. Wash. 

Oakland, Calif. 
Burbank, Calif. Pad 
Miami, Florida 
Brownsville, Texas 
Cristobal, C.Z. 

Para, Brazil 
Lima, Peru 
Cleveland, Ohio 
Pontiac, Mich. 


Air Associates, Inc. 
American Airways, Inc. 
American Airways, Inc. 
Boeing Air Transport, Inc. 
Xationul Air Transport, Inc. 
National Parks Airways, Inc. 
Northwest Airways, Inc. 
Northwest Air Service 
Pacific Air Transport, Inc. 
ic Airmotive Corporation, Ltd. 
Pan American Airways, Inc. 
Pan American Airways, Inc. 
Pun American Airways, Inc. 
Pan American Airways, Inc. 
Pan American Grace Airways 
Thompson Aeronautical Corp. 
Thompson Aeronautical Corp. 


Kansas Cit; 
Columbus, Ohio T 
Hartford. Conn. 
Portland, Ore. 
Patterson. La. 
Montreal, Canada 


Ci 
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Transcontinental & Western Air, Inc. 
Vranscontinental & Western Air, Inc. 
United Airports of Connecticut 
Varney Air Lines 
Wedell- Williams Air Service 

-alt d* Whitney Aircraft Co., Ltd. 



